Here's a Torch=— 
eratis? 


The Milburn Combination 
Torch is practically two 
torches in one. It cuts and 
weldsany commercial thick- 
ness of metal by a mere 
change of tip. It performs 
all the work of two separate 
torches. 











So in reality, the purchase 

of a Milburn Combination 

Cutting and Welding Torch means two torches to 
your operator—at the price of one, 
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This torch has established world’s records in 
cutting staybolts and rivets and operates with 
greatest efficiency and economy on all operations. 
Adopted as standard by largest industrials, rail- 
roads and government departments. 


Bronze forgings and the latest scientific methods 
are used in the construction of Milburn Torches, 
Regulators, Generators and other equipment. Let 


us tell you how to economically apply this torch to 
your problem. 





Catalog 35T on request 





CUTTING STAYBOLTS 


THE ALEXANDER MILBURN CO. 


BALTIMORE, MD. 
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If you must use you 
blowpipe as af 


or leave it in the road to be smashed by the 
factory truck, pick up the pieces and send 
them to the nearest Oxweld apparatus 
repair station. 


There are 21 Oxweld repair stations through- 
out the country. One of them is near you. Mail 
or express your blowpipe direct to this near- 
est station and it will be back in service 
before you know it, for a nominal charge. 


Oxweld repair stations are factory super- 
vised and give the same careful service that 
you would get from the factory direct. Sav- 
ing time and money for our customers is our 
main reason for establishing them. 


OXWELD ACETYLENE COMPANY 


Long Island City, N.Y. 
Thompson Ave. & Orton St. 


Chicago 
3642 Jasper Place 


San Francisco 
1050 Mission Street 
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2 Apparatus Repair 
Stations 


Baltimore 
Birmingham 
Boston 
Buffalo 
Chicago 
Cleveland 






Minneapolis 
Newark 
Omaha 
Philadelphia 
> Pittsburgh 
Portland 

St. Louis 
Salt Lake City 
San Francisco 
Seattle 

Tulsa 
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Wren you use a cylinder of 
oxygen bearing this stamp 





Y.. have a 10% saving in time and a 10% 
saving in oxygen, compared with oxygen of 


one-half of one per cent (0.5%) less purity in 
metal cutting. 


A. evidence that acom- 

pany with national dis- 
tribution is giving to you 
the opportunity to profit 
by the higher efficiency of 
99.5% oxygen, your Air- 
co oxygen cylinders will 
be marked with this tag 
guaranteeing the quality 
of the oxygen contained 
in the cylinder. 











Air Reduction Sales Company 


Home Orrice—342 Mapison Ave., New York City 


With 51 Plants, 220 Rr 0 Dene Stations, Manufacturing and Distributing 


Oxygen, Nitrogen, rgo' Neon, Calorene, Acetylene 
Airco-Davis- Wearuseriiie Welding a A Cutting Apparatus, Airco-National Carbide 


District Sales Offices 


Birmingham Chicago Jersey City Minneapolis Richmond 
Boston Cleveland Los Angeles Oklahoma City St. Louis 
Buffalo Detroit Milwaukee Philadelphia Seattle 


Emeryville, Cal. Pittsburgh 
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A Greater Distribution Service for 


‘AORD” 


WELDING ELECTRODES 


Through the purchase of the Koro Electric Corporation, the Lincoln 
Steel Company, have become exclusive manufacturers of the KORO 
Welding Electrodes. A nation wide distribution service is now being 
arranged by the appointment of selling agents in all large cities. 
KORO Welding Electrodes have amazingly high welding quality 
because, in contrast to ordinary arc welding wire, they possess the 
following advantages. 


1. Corrugation—the rod is corrugated at regular intervals before the 
coating is applied. These corrugations set up crystallization zones which 
vary the resistance, causing the desirable cupping action at the arc. 

2. Range—Special metal can be supplied for practically any type of 
work and subsequent runs are held strictly to specification. 

3. Coating—this high-temperature-resisting mineral substance is applied 
under great pressure. It’s free from silicon, is a conductor of electricity 
(no bare spot required) and resists rough handling, will not flake off. 
In action the Koro coating stays on right down to the arc; ordinary coatings 
fuse faster, melt away from the end, giving the effect of bare wire. 

4. Speed—Koro rods work best at reduced amperage, proving their 
claim to unusual penetration and speed. 

5. Arc Action—The Koro coating stays on right down to the arc, 
deoxidizes the atmosphere around the weld; the corrugations produce a 
current lag; the metal in the rod is pure—as a result of all the factors, 
a larger and straighter arc can be maintained. Less spattering of metal, 
less eye strain. 


LINCOLN STEEL COMPANY 
2320 W. 58th St. CHICAGO, ILL. 


We have a real attractive proposition for welding 
supply dealers in several territories and are selecting 
sales agents with great care. If you can handle a 
fast seller, write for details of our agency contract. 
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In order to meet various conditions 
encountered in the oxy-acetylene in- 


dustry, OXECO Plants are made in 


many different sizes and types. 


The usual commercial oxygen plant 
installation is designed for continuous 
operation and is of a type that will 
yield a steady volume of high purity 
oxygen with the lowest possible pro- 
duction costs. A different type plant is 
required for industrial installations 
where there must be efficient but inter- 
mittent operation in accordance with 
the fluctuating daily demands of a 
large consumer. 


In either case 99.7% pure oxygen 


99.77% 


Oxygen users now demand 99.5% pure oxygen. 


OXECO 


Liquefaction Oxygen Producing Planis 























Efficient Plant Operation in Accordance 
twith Oxy gen Demands 


can be most efficiently produced by a 
OXECO Production Unit of suitab! 
size and type. 


The smallest OXECO Plant has a 
capacity of 250 cubic feet per hour and 
is suitable for any oxygen consume 
in ar isolated community where trans 
portation costs make the price 0! 
oxygen in cylinders prohibitive. 


The largest OXECO Unit has a ca. 
pacity of 70,000 cubic feet, per hour. 
Such plants are intended for the pro- 
duction of large volumes of oxygen at 


- an extremely low cost to be used for air 


enrichment or im connection with any 
process where pure oxygen in terms o! 
tons is desired. 


PURE OXYGEN 


demand for high purity and in the case of most in- 


OXECO Plants are guaranteed to exceed this usual _ stallations, 99.5% is the absolute minimum. 


SERVICE 


OXECO Plants are completely covered by re- 
sponsible guarantees and are backed by a real serv- 
ice organization. Repair parts or service engineers, 







if needed, are instantly available. No effort has 
been spared to build up an organization competent 
to handle any demands made by the oxy-acetylene 
industry. 


More O.xeco Plants Have Been Installed Than Any Other Type 
of Oxygen Producing Equipment 


KEITH DUNHAM COMPANY 


110 South Dearborn Street we Chicago 
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OXECO 


Seamless, Monolithic Filled Acetylene 


Cylinders 


Eighteen months ago we began manufac- 
turing seamless, monolithic filled acetylene 
cylinders. We believed that the 100° safety 
record of cylinders of this type during the past 
ten years, justified their general adoption by 
the acetylene industry provided such cylinders 
could be sold at a price well within the reach 
of the independent acetylene manufacturers. 
The fact that within the past few weeks we 
have been forced to double the original capa- 


city of our cylinder factory indicates the ful- 
fillment of our expectations. 


An acetylene cylinder consists of two ele- 
ments, namely, the shell and the porous filler. 
There are sound engineering reasons why the 
entirely seamless steel shell and monolithic 


filler are superior to any other known construc- 
tion. 


safety and service record. 


Acetylene Gas & Supply Co., 
Toledo, Ohio. 


Acetylene Products Co., 
El Paso, Texas. 


Acetylene Service Co., 
Denver, Colo. 


Acme Oxy-Acetylene Co., 
Chicago, Illinois. 





Compressed Acetylene Co., 
Louisville, Kentucky. 


California Compressed Gas Co., 
Los Angeles, California. 


Gas Products Co., 
Columbus, Ohio. 


Grand Rapids Welding & Supply Co., 
Grand Rapids, Michigan. 























Acetylene manufacturers who must spend thousands of dollars for cylinders, 
naturally want cylinders that are designed on the basis of sound engineering. 
From a purely investment standpoint, it is certainly advantageous to spend money 
for cylinders that will last indefinitely due to the fact that neither the seamless 
shell nor the monolithic filler contains any inherent structural weaknesses. Then 
there is the satisfaction of being able to assure customers that they are getting 
acetylene in the most modern cylinders on the market; a type that has a 100% 


The following acetylene manufacturers 
are using OXECO seamless, monolithic 
filled cylinders: 


In drawing and spinning the shell out of one 
piece of carefully selected steel, the strength 
of every part of such shell is under absolute 
control. At no point is the strength an 
unknown quantity and we know positively 
that such a cylinder cannot possibly fragment 
under any circumstances. If exposed to fire, 
dropped or otherwise abused in service, an 
Oxeco cylinder shell cannot do otherwise, than 
stay in one piece. 


Monolithic filler is a porous, stone-like mass 
that is generally recognized in the industry 
as being the perfect filling material for acety- 
lene cylinders. Such filler cannot disintegrate 
or sag, consequently voids never occur in 
cylinders properly filled with this material. 


Hawaiian Gas Products Co., 
Honolulu, Hawaii. 
Indiana Oxygen Co., 
Indianapolis, Indiana. 
Louisiana Oxygen Co., 
New Orleans, Louisiana. 
Magnolia Gas Products Co., 
Houston, Texas. 
Midwest Oxygen Co., 
Portsmouth, Ohio. 
Ohio Valley Oxygen Co., 
Cincinnati, Ohio. 
Pacific Acetylene Co., 
San Diego, California. 
Portsmouth Oxygen Corp., 
Portsmouth, Ohio. 
Southern Oxygen Co., 
South Washington, Virginia. 





KEITH DUNHAM COMPANY 


110 South Dearborn Street aft 


Chicago 























of the Chiited States. 


Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ‘ers 





CETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE CYLINDERS 
Keith Dunham Company 
Pressed Steel Tank Co. 


AIR LIQUEFACTION OXYGEN PRODUC- 
ING PLANTS 


G 
Keith Dunham Company 
Heylandt Sales Co. 


UMINO-THERMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Aluminum Fix Co. 


G FURNACES 
General Electric Co. 
Westinghouse Elec & Mfg. Co 


APRONS ( ) 
Ideal Face Shield Co. 
Safety Equipment Service Co. 


ASBESTOS INSULATED D 
Cane WIRE AN 
Central Steel & Wire Co. 


W PIPES 
See “Torches.” 


Ks 
The Welding Engineer Pub. Co. 
Electric Are Cutting & Welding Co 


BRAZING OUTFITS 
Air Reduction | Co. 
Carbic Mfg. 
Harris Calorie Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Sutton-Garten Co. 
Torchweld Equipment Co. 

BRONZE FILLER - 
American Brass 
Central Steel & Wire Co. 
Steel Sales Corp 

BUFFERS 

N. A. Strand & Co. 

Wodack Electric Too! Corp. 


CABLE (Are Weities: 
Allan Mfg. & Welding 
Electric Are Cutting & Welding Co. 
General Electric Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Seneca Electric ae Welder Co. 
H. EB. Steinbock 
Una Welding and Bondin . 
Westinghouse Fiec & fg. Co. 
Wilson Welder & Metals Co. 
CARBIDE 
Air Reduction Sales Co. 
Shawinigan Products Corp. 
Union S ome Sales Co. 
CARBIDE ene in Cakes) 
Carbic Min Co. 
(Blocks, pute. Electrodes, ete.) 
Air Reduction Sales Co. 
Blectric Are Cutting & Welding Co. 
Harris Calorific Co. 
National Carbon Co. 
Oxweld Acetylene Co. 


CARBON BURNING EQUIPMENT 

Air Reduction Sales Co 

Carbic Mfg. Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

International Oxygen Co. 

K-G Welding & Gutting Co. 
Alexander 


Milburn, 

Oxweld Acetylene Co. ‘ 
Sutton-Garten Co. 

Torchweld Equipment Co. 


CAST IRON SOLDER 
Aluminum Fix Co. 
Johnson Laboratories. 

CONSULTING ENGINEER 

F. Hollinger 


CONTROLLERS (For Arc Welders) 
Blectric Weider Controller Co. 


CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co 


CYLINDERS (Acetylene) 
Keith Dunham Company 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Wm. Wharton, Jr. Co. 


DESEES, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 
Stoody Company 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 

Burke Electric Co. 

Electric Arc Le ager & Welding Co. 
General Blectric Co. 

Goodman Electric Machinery Co. 
Lincoln Blectric Co. 
Northwestern Mfg. Co 

Seneca Electric Are Welder Co. 
H. E. Steinbock 

Sutton-Garten Co. 

Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Arc Welding) 
Central Steel & Wire 
Chicago Steel & Wire 
Electric Are Cutting a Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
Lincoln Steel Co. 
Page Steel & Wire Co. 
. EB. Steinbock 
Reid-Avery Co. 
Roebling, John A., Sons Co. 
Steel Sales 
Seneca Electric Arc Welder Co 
Seneca Wire & Mfg. Co 
Stoody Co. 
Stulz-Sickles Co. 
Sutton-Garten Co. 
Una Welding and Bonding Co. 
Wickwire-Spencer 
Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 
Burke Electric Co. 
Electric Are Cutting ‘. en Co. 
Fibre-Metal Products Co. 
General Electric Co. 
Cc. H. Hollup Corp. 
Lincoln Electric se" 
Northwestern Mfg. 
Seneca Electric Be Welder Co. 
H. EB. Steinbock 
Stoody Co. 
Sutton-Gartea Co. 
Una Welding and Bonding Co. 
Westinghouse Elec. & Mig. Co. 
Wilson Welder & Metals Co. 


DE TIPS (Resistance Welding) 
Eikon Works, Inc. 


ELECTROLYTIC OXYGEN AND HYDRO- 
GENERATING EQUIPMENT 
International Oxygen Co. 
(Are Welding) 
Aluminum Fix Co. 


American 
Burke Electric Co. 
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Electric Are Cutting & Welding < 
Fibre-Metal Products Co. 
General Electric Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 

Lincoln Blectric Co. 

Safety Equipment Service Co 
Seneca Electric Arc Welder Co 
H. EB. Steinbock 

Strauss & Buegeleisen 

Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co 


FILLER RODS 
Air Reduction Sales Co. 
American Brass Co. 
Central Steel & Wire Co. 
Oxweld Acetylene Co. 
Cc. H. Hollup Corp. 
Lincoln Steel Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
Roebling. John A., Sons Co 
Steel Sales Corp. 
Seneca Wire & Mfg. Co. 
Stoody Co. 
Stulz-Sickles Co. 
Sutton-Garten Co. 
Torchweld Eauipment Co. 
Wickwire-Spencer 


FIREPROOF PLASTIC MATERIAL 
Air Reduction Sales Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 
U. 8S. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 

Air Reduction Sales Co. 
Antl-Borax Compound Co. 
Hoxite Co. 

Metal & Thermit Corp. 
Central Steel & Wire Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


GLOVES (Asbestos) 
Ideal Face Shield Co. 
Safety Equipment Service Co. 


GAUGES : 
National Gauge & Equipment Co 
U. 8. Gauge Co. 


GENERATORS (Acetylene) 
Air Reduction Sales Co. 
M. Keith Dunham 
Imperial Brass Mfg. Co. 
Milburn, Alexander Co. 
Oxweld Acetylene Co. 


GOGGLES 
American Optical Co. 
Ideal Face Shield Co. 
Safety Equipment Service Co. 
Strauss & Buegeleisen 


GRAPHITE (Rods, Blocks, Paste, Etc.) 
Joseph Dixon Crucible Co. 


GRINDERS (Portable Electric) 
N. A. Strand & Co 
Wodack Blectric Tool Corp. 
Stoody Company 


HELMETS (Are Welding) 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 

Burke Electric Co. 

Electric Are Cutting & Welding Co 
Fi Products Co. 

General Blectric Co. 

Cc. H. lup Corp. 

Ideal Face Shield Co. 

Lincoln Blectric Co. 

Northwestern Mfg. Co. 

Safety Equipment Service Co 
Seneca Electric Arc Welder © 


Sutton-Garten Co. 
Westinghouse Biec. & Mfg. Co 
Wilson Welder & Metals Co. 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


SWEDOX Welding Rods and Wires, differing 
widely in chemical and physical properties, have 
one common quality. Each brand is made for 
a particular welding requirement. 





When you consider the care that must be exer- 
cised in the selection of metal for different con- 
struction requirements, it becomes apparent that 
equal care is necessary in selecting filler material 
for welding the joints in these constructions. 


The SWEDOX line has been developed so as to 
furnish on each welding job the welding wire 
which will enable the welder to get the most 
satisfactory result. There is a SWEDOX wire 
for your work. Try it, and you'll know why 
SWEDOX customers come back. 


Gentil Siéeb & Wite Emhany 


CHICAGO, ILL. 
4545 S. Westera Blvd. 
Lafayette 8500 


DETROIT, MICH. 
5001 Bellevue Ave. 
Liacola 6780 










Main Warehouses and General Offices, Central Steel & Wire Co., Chicago. 

















A aC IR TBR 














10 THE WELDING ENGINEER June, 


ROGEN 
Gas Products Association 
International Oxygen Co. 


HYDROGEN GENERATING PLANTS 
International Oxygen Co. 

LEAD WELDING UNITS 
Air Reduction Sales Co. 
Harris Calorific Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Sutton-Garten Co. 
Torchweid Equipment Co. 
U. 8S. Welding Co. 


LIGHTERS (For Gas Torches) 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Stevenson Distributing Corp. 
Torchweld Equipment Co. 
U. 8. Welding Co. 


MANIFOLDS 
Air Reduction Sales Co. 
Harris Calorific Co. 


en ‘ 

K-G Welding & tting Co. 

Milburn, Alexander, Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 
MECHANICALLY OPERATED CUTTING 

D WELDING TORCHES 

Air Reduction Sales Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 


MOLDING MATERIAL 
See “Fire Proof Plastic Material” 


MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 


=I 


There’s No Waste Motion Here 


NEEDLE VALVES 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 

NITROGEN 

Air Reduction Sales Co. 

Gas Products Association 

Linde Air Products Co. 

International Oxygen Co. 


OXYGEN 
Air Reduction Sales Co. 
Gas Products Association 
International Oxygen Co. 
Linde Air Products Co. 


OXYGEN PRODUCTION PLANTS 
Keith Dunham Company 
Heylandt Sales Co. 


PREHEATING DEVICES AND OVENS 
Metal & Thermit Corp. 


RAIL BONDS 
Una Welding and Bonding Co. 


JOINT WELDERS 
Una Welding and Bonding Co. 


REAMERS (Portable Electric) 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 


REGULATORS 

Air Reduction Sales Co. 
G. & G. Brass Mfg. Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Sutton-Garten Co. 
Torchweld Equipment Co. 


SCHOOLS (Correspondence) 
Kerr's Welding School 


TANK CONNECTIONS 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


THERMIT WELDING 
Metal & Thermit Corp. 
TORCHES (Welding and Cutting) 
Air Reduction Sales Co. 
Harris Calorifice Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 


Sutton-Garten Co. 
Torchweld Equipment Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co. 
International Oxygen Co. 
Torchweld Equipment Co. 


VALVES 
Air Reduction Sales Co. 
International Oxygen Co. 


ama COMPOUND (for Shape Weld 
ng 


Air Reduction Sales Co. 
Harris Calorific Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 


WELDING ROD HOLDERS 
Stoody Co. 
Cc. Sorensen 


WELDING RODS AND WIRE 
See “Electrodes” and “Filler Rods” 


You can undoubtedly reach a large number of good firms through an advertising campaign 

which is concentrated in papers reaching selected industries, and reach along with them thou- 
sands of readers who are not and never will be concerned with welding—that’s waste. You pay 
a needlessly high price for the interest that’s there, and you make a decidedly less effective impres- 


sion on that interest than if you used a less expensive campaign in The Welding 


Engineer, which 


reaches the concentrated interest of the country. In these pages you talk to the right man, in the 
right plant, at the right time. That’s efficiency. 


Ask for a copy of “The Welding Industry” 


The Welding Engineer 608 S. Dearborn St., Chicago 
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UNION CARBIDE 


WORLD’S BEST QUALITY— HIGHEST GAS YIELD 
ALWAYS PACKED IN BLUE AND GRAY DRUMS 
Generator Sizes of Union 


Large Stocks of Union Carbide 
in all regular commercial sizes are 
carried at each of Union Carbide 
Sales Company's Warehouses listed 
below. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Peoples Gas Building 
Chicago, Ill. 


Carbide 


Packed in 100 Pound Drums 


314 in. x 2 


2 in.x 


in. (Lump) 
Yin. (Egg) 


14% in.x % in. (Nut) 
Yin. x yin. (Quarter) 


UNION CARBIDE SALES COMPANY 


Carbide and Carbon Building 


30 East 42nd St. 


New York 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractor’s Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 
sizes of Carbide. 


Balfour Building 
California and Sansome Sts. 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 
Shipments Always Made On Day Orders Are Received 


Iron Mountain..............- 513 Stephenson Ave. 





ALABAMA 
IIE 6 06 000 cisuciexewe 2329 First Ave. N, 
Ps 090 dnc60ccencssbeees 16 S. Commerce St. 
Montgomery......... N. Lawrence & Randolph Sis, 
ARIZONA 
PRONGRR. 060006 depecdbenetiasd 42 S. Central Ave, 
ARKANSAS 
OG, Io cc enc cbhubht ve cotes 201 Rogers Ave. 
Tr eee 1400 E. 6th St. 
CALIFORNIA 
POMPE EMENG SA de coctanecosbeccnbeceses 932 H St. 
BOG IIIS doa cGicie di Ga edeavdsee 639 Gibbon St. 
CU adecccetecesastenceoe See San Francisco 
DGD s coc cvvecetiescovertctec 1717 Third St. 
Dc baws osvchesionaee sin -301 Fourth St. 
San Francisco Balfour Bidg., 351 California St. 
t Mca tach, cocvcssibpncenepes 748 S. Union St. 
Daacccvcave sétvvedsstbetecesunee 130 Center St. 
COLORADO 
Din koibew se vcccknn Nineteenth and Wazee Sts. 
CONNECTICUT 
Wash Taseee, ... . ca svscvcnsees 225 Prospect Ave. 
DISTRICT OF COLUMBIA 
Washington....New York and Florida Aves., N. E. 
FLORIDA 
Jacksonville. ..... P. O. Box 473, 1008 E. Bay St. 


Miami, P. O. Box 390, 1138 N. W. Twenty-third St. 
Tampa..P. O. Box 1303, Ellame Ave. and 13th St. 





GEORGIA 
Atlanta....Haynes & Rhodes St., P. 0. Box 1594 
GEN 6 00 00 cv chasaqubutbered 725 Wheaton St. 

ILLINOIS 

122 8. Michigan Bivd. 

sins oushekets¥ubweeaiew 511 Oak St. 

133 W. William St. 

db aba hae 05.00 ebaaos 0 Broadway 

A SE er 856 S. Fourth St. 
DUNEDENS fu'n's «6 0 XA x0 Jackson and Raymond Aves. 
Maviom... 2.00. 315 S. Granite St., P. O. Box 747 
MN a a:4 004 beech 00sceccel 509 8. First St. 
DONTE nad bweewcnscsecceccces 100-110 Edmund St. 
. BS ee 313 Delaware St. 
aes oe'es 00s dnuceonee 1000 E. Monroe 8st. 
WOME s cos5s ccc cec bake cesion 501 E. Hickory St. 

INDIANA 
Evansville Sa ON ese bee uean ees ee 1401 E. Illinois St. 
th eee 2206 Broadway 
= ae 330 W. New York St. 
See Sy Rican 2 dinoc tes en 541 N. Fifth St. 

IOWA 
tb ive-vcdnecthence dee 118 Harrison St. 
DS inks Bai wn grams 0.0 wean’ Third and Elm Sts. 






Dubuque... . --Eighth and Washington Sts. 





Fort Dodge......... Central Ave. at Sixteenth St. 
GUI eden voc weutiabad 207 S. Washington St. 
Sioux City.......... 410 Court St., P. O. Box 398 
WOR io nc 0 8d ahe es 09 E. Fourth St. 
KANSAS 
PURUNDS dein i's 555 hy teed od 1201 North Broadway 
I RMigakivwiseves.od cen Kenan eee 154 N. Fifth St. 
Wichita. .....600 W. Douglas Ave., P. 0. Box 951 
KENTUCKY 
Allen . 
M pmo City 
Louisville 
Middlesboro 
LOUESIANA 
Monroe.......... 219 Walnut St., P.O. Box 1280 
SE OG... «ic uknevanbebecws 118 N. Front 8t. 
Shreveport........ 615 Market St., P. 0. Box 62 
MAINE 
PORN Al's cl cuwesbewde ae 24ac 48 Commercial St. 
MARYLAND 
WI soca sce cacccccanbee 9 BE. Lombard St. 
Cumberland....P. 0. Box 172, 18 N. George St. 
anes oon dpe bested Mill and High Sts. 
Cusnns MASSACHUSETTS 
POR as soc veesccevebebean 53 Concord Ave. 
SOE SENOIG. .0.0 5s s00skscdbec cuts Pasco Fr 
WOT a bee isn cisivocdenne 242 Canterbury St 
MICHIGAN 
DOs soo vinc 0 cds cues uate 5785 Hamilton Ave. 
Grand Rapids......... --435-459 Ionia Ave., S. W. 


UNION 


Iron River. 
Ironwood 


Jackson..... 


Sault Ste. Marie 


Minneapolis. . 


Virginia..... 
Vicksburg... 


Kansas City. 


St. Joseph... 


St. Louis 


Great Fallis.. 


Grand Island 
Omaha...... 


Camden...... 


Newark .... 


ear 
Garden City. 
Geneva...... 


ee vecececseses 1007 -9-11 


-821 Carnegie Ave., P. 0. Box 357 


W. Western Ave. 
Y. Michigan Ave. 
MINNESOTA 
(<200ntboungessuuin 334 N. First St. 
é0pee eigneuttcenes 413 Chestnut St. 
MISSISSIPPI 


---1701-03 Levee St., P. O. Box 322 


MISSOURI 
ia ees gee cowaced 1422 St. Louis Ave. 
920 8S. Sixth St. 
o¢enbudabinl (See East St. Louis, Ill.) 
MONTANA 
eWeek Cddebe bees ds 420 Second St. 8 
NEBRASKA 
covcoseceeceseseows 311 West 4th St. 
Jones St. 


NEW JERSEY 
vaicevie ws tune Front and Division Sts. 
ceone Santina en 251-55 Ridgewood Ave. 
NEW YORK 


ceerecaocceveceseobes 108 Third Ave. 


$asecséeoctcsevreus 85 Prospect Ave. 
gdseceersécushacss 1345 Genesee St. 
obemdekeasan Near Clinton Rd. Sta. 


o We 660 0 dp cameee bed 261 Exchange St. 


ey O’Neil St., Near Broadway 


SD! TON «che Unb seusscusbineiee sss cces 


Poughkeepsie 


Syracuse..... 
ae 







Watertown 
Whitehall 


Charlotte... . 
Raleigh, McC 
Wilmington. . 
Wilson...... 





cece Smith St. and C. N. E. BR. R. 
37 


a4 6+0 secs aenebine . Water St. 
O08 Peeeerceeetsccdeene 1 1 St. 

° St. 
St. 


a 5 W. First St., P. 0. Box 777 
ullough and Lenoir Sts., P. O. Box 149 
oo venes cbeuey eeseuanae 612 Surry 


St. 
coeeetesceeeweus 700 8. Goldsboro St. 


cv eereessevecscesons 412 N. P. Ave. 


rer 97 East South St 


nepal Corner Factory and Moore Sts. 





Gens, ... 05 + Unbeteesen 618 pes” peat. 8. E. 
CinGingatl. ...crcccecnccseseccecectte Pium 8t. 
eS eras re 1348 pn, Bldg. 
Columbus, ......sccccccccscccees 330 Dublin Ave. 
OSU, . cs0dh dareadees 104-114 ° Wayne Ave. 
Gallipelle.....occoecssicorsccosevensss First Ave. 
DAO, ons 50 00tvenswee staan dere $38 E. High 8t. 
MansRead: ..6 oo deccvscovsecvedis 143 E. Fifth 8t. 
Steubenville.......se.eeeeeers 843 N. Seventh St. 
Toledo. ...ccecssvecsessececesoes 414 8. Erie St. 
Youngstown. .....seeeeee. Jones and Brittain Sts. 
Sanesville. ... .cvasdesegeses Main and Second Sts. 
OKLAHOMA 


MeAlester. .127 East Chickasaw St. 

















Oklahoma...... .121 BEB. Washington St. 
DelsRs osc oo coves buco Suche ehees 1-11 N. Boulder St. 
OREGON 
Portland. ...ccctovcsunenustes 15th and Hoyt Sts. 
PENNSYLVANIA 
Allentown. .....scccecccscccecsccs $11 Gordon St. 
Beave? . ccccccccccsccsnsseseseresees 486 Third St. 
DuBals... osvccssens Weber Ave. and Franklin St. 
Bria. .ccccsccssces onesiens eneoce 1502 Sassafras St. 
Greensburg. ......sseeeeeees Clark and George Sts. 
Harrisburg. ....csccecsesssececees 25 8S. Tenth St. 
FIGS... 6c cc cccsseeehehaseses 223 BE. Mine St. 
Johnstown...... Messenger St. and B. & O. R. R. 
Philadelphia........ bang Ave. and Brown 8t. 
Philipsburg. .North Front St., P. O. Box 146 
Pittsburgh — Chamber of Commerce Bldg. 
Pottsville. arcane and Sanderson 8t. 
SOrPAMtON s ooo sccceneseeees ss nenecee .225 Vine St. 
Games. ....sccchessiows Pifth and Walnut Sts. 
BHAIGR. 05.3.50600 Budd St. and South Irvine Ave. 
Spangler... .....ceccscoccvesvesvess .-Bigler Ave. 
Wilkes-Barre........ 150-156 E. Northampton St. 
Williamsport. .....:+.eeseees Canal - Court Sts. 

SOUTH CAROLIN 
Charleston. ......scccscocsescens 59 Wentworth St. 
SOUTH pagers 
WaterQOW, occ ccssstcccvds 4 First Ave., N. W. 
TENNESSEE 
Chattanooga. .......-scccsseesess 600 E. Tenth St. 
KnOxville...ccccccccccsesess 426 West Depot Ave. 
MemNED, . oc osccccccoscccsssees 671 S. Main St. 
NaskViliGs...« ssvésasesatase 102-104-108 Broadway 
TEXAS 
Amarillo........ 101-105 Pierce St., P. O. Box 697 
Beaumont......cc.sesevescees .-.-366 Liberty St 
DORA, «.02.000e« nbgbeewe ee ar 1118-28 Jackson St. 
Wi POG: oc cévedet cbwtesessen 1601 Maggoffin Ave. 
Fort Worth.. sdieviacuh -.-1111.Lamar St. 
Houston... ...cesdiceesenteseeeeess $12 Live Oak St. 
San Antonio. . Duvall and Mesquite Sts. 
are .315 8. Thirteenth St. 
Wichita Falls... .1507 Lamar St., P. O. Box 1002 
UTAH 
Salt Lake City......... 108 W. Second South St. 
VIRGINIA 
Lanchburg.........cssseccecs -1324 Cemmerce 8t. 
Neefelk. ...0ccccudecdpwacke «++.120 W. Plume 8t. 
Richmond.......... seeeeeeeee1709 East Cary St. 
WASEInGE? > 
Bestthe. . .. cccccvscstvatenen 304 Railroad Ave., 
Bpekane. .« o . .+v06scsasenseeeeuees 162 8S. Post a 
WEST Meenen 
Bluefield... ..ccovcccssoseseseese 0 Roanoke St. 
Charleston......... Broad St. nd x. & M. R. R. 
OCMPNIDUTE. .... cccccbessenscs 8 North Third St. 
WINES oc oc coccnsenepen Rai “Ey Ave and First St. 
Fairmont........ Auburn St. and B. & O. R. R. 
Huntington. .......00.. Seventh Ave. and Elm St. 
MGIOGE. ooo vis ccdviesencons 610 University Ave 
Mount Hope... ...ceseccescccsssess ¥. 0. Box 416 
Mullems. .-sccacceossccnenssssoccesce 0. 7 
Wheeling........- *Forty-third ‘ana stout och Sts. 
Williamson ..Foot and W. Second St., P. O. Box 305 
WISCONSIN 
ADUORON 6 oi iddes 0 os chhteaencnsci 909 N. Lawe St. 
Tae CRe000s ici coe 0s opr tees a0 Front and King Sts. 
BNGIGEN 2.45.02 bes clipbine see 513-19 Williamson 8t. 
Marshfield........ ...South Maple and Depot Sts. 
Mliwaahed. .... scaebes secre svccess 120 Jefferson St. 
WYOMING 
Casper. ....0.. 222 Industrial Ave.. P. O. Box 973 


CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Select the Wilson Welding Machine tha 


Meets Your Own Operating Condition 
: 








Wilson Type S Single-Operator 
Motor- Driven Electric Welding 
Machine. Designed for both pro- 
duction and repair work. Adapted 
for use wherever power is available. 
Capacity, 25 to 250 amperes. 


Wilson Type S Single-Operato: 
Gasoline-Engine- Driven Electri: 
Welding Machine. A complete, 
self-contained unit—may be easily 
moved and operated anywhere. 
Wilson Type S Single-Operator Capacity, 25 to 200 amperes. 

Belt-Driven Electric Welding 
Machine. Belt-driven from line 
or counter shaft or for direct con- 
















nection to gasoline engine. Capa- ' . | egos - 
city, 25 to 250 amperes. ee a ee 
’ . ' . e i 
Ay, | xi 
Type S Features ( * ea . 
ee i ~ eee 
Every Wilson Type S ma- ‘ies wes Fh 
chine has a simple, compact NM A A ft 
control panel; a self-exciting 


generator; an arc that is easy 
to strike and easy to main- 
tain; a current adjustment 
by a simple turning of a 
field rheostat knob; a com- 
mutator that always shows 
less temperature rise than 
any other part of the ma- 
chine. The welding current 
Wilson Type S Single-Operator Gasoline- can be reduced to as low as Wilson Type S Two-Operator Stationery 
Engine-Driven Electric Welding Machine, 25 amperes for welding Motor-Driven Electric Welding Machine, 
heavydutytype. Capacity, 25 to 250 amperes. thin-gauge metals. heavy duty type. Capacity, 25 to 500 amperes. 


With its simple construction, close regulation, rugged strength— 
superior engineering throughout—the Wilson Type S has proved 
itself a better welding machine. Its features — many of which are 
found in no other machine—make the Wilson Type S the choice 
for practically every kind of welding. And you can select the Wilson 
welding machine that meets your own operating conditions. Read 
descriptions above, and write today for full information and prices. 


WILSON WELDER & METALS_CO. INC.,{;WILSON BLDG., HOBOKEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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Always Specify 
WILSON 










p t? 
WELDING WIRE 
for All Arc Welding 


Select the Right Grade for Each Job 









a 
< 


No. 4 


GRADE COLOR “GREEN” 
Diameter Size: 5/32” 
For flat, vertical and overhead welding. 
This wire will produce an extremely 
hard surface on steel and is not machine- 
able. For use where resistance to wear 
is an important factor—Guides, Rock- 


Crusher Jaws, Frogs, Rail Heads and 
Switch Points. 


No. 6 


GRADE COLOR “WHITE” 
Diameter Sizes: 5/32", 1/8" 


For flat, vertical and overhead welding. 
This wire will produce a weld in steel 
of about 50,000 to 60,000 Ibs. per square 
inch tensile strength and of medium 


ductility. 
No. 9 


GRADE COLOR “BLUE” 
Diameter Sizes: 3/16", 5/32”, 1/8" 


For flat, vertical and overhead welding. 
This wire will produce a weld in steel 
of over 60,000 Ibs. per square inch ten- 


sile strength and an elongation of about 
15% in oneinchin a mechanically sound 
weld. Machineable at reduced tool speed. 
For Automobile Frames, Boiler Plate, 
Cast Steel Parts, Locomotive Frames, 
Fire Box Seams, Flue Sheet Patches, 
High Pressure Boiler Work, Oil Pipes, 
Gas and Steam Pipes, Ship Plates, 
Tanks, Fish Plates, and Rail Bonds. 


No. 20 


GRADE COLOR “BROWN” 
Diameter Sizes: 5/32", 1/8" 
For flat welding only. This wire will 
produce a weld in brass, bronze, and 
light gauge copper. For Pump Cast- 
ings, Water Wheels, Motor End Rings, 
Tail Shaft Sleeves, Bearings, and Cast- 

ings. 


No. 50 


GRADE COLOR “ALUMINUM” 
Diameter Size: 5/32" 


For welding Sheet Aluminum minimum 
No. 11 gauge (%”"). Also for Cast 
Aluminum minimum thickness 3/16”, 


No. 12 


GRADE COLOR “GRAY” 
Diameter Sizes: 5/32", 1/8", 3/32" 


For flat welding only. This wire will 
penetrate cast iron and produce a homo- 
geneous and machineable weld. Readily 
caulked when cold. 


MONEL METAL—WILSON 
PROCESSED 


Diameter Sizes: 5/32", 1/8", 3/32" 


For welding Monel Metal and Monel 
to Steel. 


No. 17 


GRADE COLOR “RED” 


Diameter Sizes: 1/4", 3/16", 5/32”, 
1/8", 3/32" 


For flat, vertical and overhead weld- 
ing. This wire will produce a sound 
weld in cast iron where studs are used 
and in steel a weld of about 50,000 to 
55,000 Ibs. per square inch tensile 
strength. On steel it is easily machine- 
able. For Flue Work, Steei Castings, 
Blow Holes in Gray Iron Castings. 


WILSON WELDER @& METALS CO. INC. 


Wilson Bldg. 


Hoboken, N. J. 


Canadian Distributors: G. D. Peters &@ Co., Ltd., Montreal 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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The plants listed below supply welding and cutting 


gases of uniform high quality. The economies which 
pure gas makes possible will be yours if you purchase 
from the G. P. A. plant in your neighborhood. The 
oxygen purity standard of this association) has always 


been “99.5% pure, or better.” 


ALABAMA 
t*Birmingham—Burdett Oxygen 


o. 
Birmingham — Standard Gas 
Products Co. of Alabama. 
*hcbile—Louisiana Oxygen Co. 


CALIFORNIA 
t*Fresno—California Compressed 


as Co. 

tLos Angeles—California Com- 
ressed Gas Co. 

tOakland — ppPeeenia Com- 
pressed Gas Co. 

t*Redding — California Com - 
pressed Gas Co. 

t*Sacramento—California Com- 
pressed Gas Co. 

T*San Francisco — California 
Compressed Gas Co. 

t*San Jose — California Com- 

pressed Gas Co. 

t*Stockton — California Com - 

pressed Gas Co. 


COLORADO 
tDenver—Colorado Compressed 
Gas Co. 


GEORGIA 
tAtlanta—Burdett Oxygen Co. 


ILLINOIS 


+Chicago—Acme Oxy en Co. 
Lior. eae Oxygen & Hydrogen 


tSwift and Company. 
tPeoria—Electrox Co. 


INDIANA 


t*Evansville—Kentucky Oxygen- 
Hydrogen Co. 
ie, ate: res Oxygen 


Logainsport—Loganspor Oxy- 


t*South Bend—Burdett Oxygen- 
Hydrogen Co. 


IOWA 
tBettendorf — Bettendorf Oxy- 
gen-Hydrogen Co. 


KENTUCKY 
tLouisville—Kentucky Oxygen- 
Hydrogen Co. 


LOUISIANA 


New Orleans—Louisiana Oxy- 


gen Co. 
Shreveport — The Bain-Beaird 
Co. 


*Signifies Warehouses. 
tPlants and warehouses indicated 
ean supply Hydrogen. 


MARYLAND 


t*  ~ aah Beme eae Oxy gen 
o. 


MASSACHUSETTS 


tEverett—New England Com- 
pressed Gas Co 


MICHIGAN 


+Detroit—Burdett Oxygen Co. 
of Detroit. 

Wall Bros. Co. 

*Grand Rapids—Grand Rapids 
Welding & Supply Co. 

Muskegon — Michigan Ox- 
Hydric Co 


MINNESOTA 


t pppennelie—Commngretet Gas 
0. 


MISSOURI 
+Kansas City—Kansas City 
Oxygen Gas Co. 
tOx-Hydrogen Mfg. Co. 


MONTANA 
+Butte—Mountaineers Welders’ 
Supply Co 


NEBRASKA 
Omaha—The Balbach Co. 


NEVADA 
*Reno—California Compressed 
Gas Co 


NEW JERSEY 
tNewark — International Oxy- 
gen Co. 
t*New Brunswick—lInternational 
Oxygen Co. 


{°*Padeunedeteameiienal Oxy- 


+*Plainfield—Internationa! Oxy- 


gen Co. 
T*Trenton — Paschall Oxygen 
Company. 
t*Trenton— Riekecuntinent Oxy- 
gen 


NEW YORK 
geo International Oxy- 


"lang Island — International 
Oxygen Co. 

+*New York—International Oxy- 
gen 


NORTH CAROLINA 
Charlotte—Carolina Standard 
Gas Products Co. 


OHIO 


{Canton—Buckeye Oxygen Co. 
7Cincinnati—Jhio Valley Oxy- 


gen Co. 
7Cleveland — Burdett Oxygen 

Co. of Cleveland. 
*Cleveland—Clarke Chemical Co. 
Columbus—Gas Products Co. 
7Dayton— Dayton Oxygen 

Hydrogen Products é 
+Niles—Ohio Oxygen Co. 
tToledo—International Oxygen 


0. 
Wickliffe — Clarke Chemical 
Co. 


OKLAHOMA 
TOklahoma City—Burdett Oxy- 
gen Co. of Oklahoma City. 
OREGON 


¢Portland—Portland Oxygen & 
Hydrogen Co. 


PENNSYLVANIA 
t*Allentown — Paschall Oxygen 
Company. 
t*Lancaster—Paschall Oxygen 
2. 
“Pasetdghia-lae Oxygen 
oO. 
+Philadelphia—Paschall Oxygen 
0. 
+Pittsburgh—Burdett Oxygen & 
Hydrogen Co. 


tVerona—International Oxygen 


Co. 
t*York—Paschall Oxygen Com- 


pany. 
RHODE ISLAND 
*Providence — New England 


Compressed Gas Co. 


TENNESSEE 
tChattanooga—Burdett Oxygen 


Oo 
t*Johnson City—Kentucky Oxy- 
gen-Hydrogen Co. 
t*Knoxville — Burdett Oxygen 


o. 

t*Knoxville—Kentucky Oxygen- 
Hydrogen 

Memphis — Memphis Oxygen 


o. 
aie Sy — Burdett Oxygen 


oO. 


TEXAS 


t*Nashville—Kentucky 
Hydrogen Co. 
Beaumont—M a gno 
Products Co. 


*Dallas—Burdett Oxyger 


Texas. 
Ft. Worth — Burdett 
Co. of Texas. 


*Galveston—Gregory Aut 


ply Co. 
tHouston—Magnolia G 
ucts Co 


*Ranger—Burdett Oxy ge 


of Texas. 


*Waco—Burdett Oxygen | 


Texas 


*Wichita Falls—Burdett 


gen Co. of Texas. 


UTAH 


¢Salt Lake City—Uta 
pressed Gas Co. 


t*Ogden—Utah Compressed 
Co. 


VIRGINIA 


t*Norfolk— Portsmouth Ox 


Corporation. 


+Portsmouth—Portsmout 


gen Corporation. 


WASHINGTON 


?*Bellingham—W a s ! 
Compressed Gas ( 


t*Everett — Washington 


pressed Gas Co. 
TSeattle — oh gd 
pressed Gas Co. 


pressed Gas Co. 


WISCONSIN 
t*Appleton — Universal Oxy: 


Co, 
t*Fond ~ Lac—Universal O 


en 


g 
ae epstiatverss 1 Oxyg 


WenentienWisecnsia Oxyger 


Hydrogen Co. 


t*Madison — Universal Oxys 
t*Manitowoc — Universal | 


gen Co. ‘ 
TMilwaukee— Universal Ox 


‘oO 
tSheboy gan—Universa 
oO. 


Gas Products Association 
140 So. Dearborn St. 





Chicago, III. 


First to Advocate High Purity Oxygen 
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Ox 
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Ro ebling 
Welding Wire 





“4 


QUALITY 


For work where only the highest quality of 
welding is acceptable, welding wire of Roebling 
quality is specified. 

The welding qualities of Roebling wire are: 
first, ease of welding; second, a deposited metal 
that is strong, tough and durable; third, abso- 





lute uniformity. 


Roebling Welding Wires conform to all stand- 


ard specifications in every detail. 


They produce sound welds 



















20,000 gal. Gasoline tanks 
welded with Roebling standard 
bright electric welding wire. 


John A. Roebling’s Sons Company, Trenton, N. J. 
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He states: 


“ .. . the Lincoln gives me the best results 
for both light and heavy work, also wonderful 
overhead jobs—The ‘Stable-Arc’ feature 
helps me to maintain the arc and turn out more 
and better work.”’ 


See Letter Below 








The Lincoln Electric Co., Cleveland, Ohio 
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ADIDIP IDI: 


- Thermit Welding 


for the 


Repair of Medium and Heavy Sections 


in all 


Fields of Repair Work 


Adaptability:—The Thermit Process lends itself to the repair of all 
medium and heavy sections, which means that it is available for the repair 
of all heavy iron and steel parts and many smaller parts. 


iC 


PIII DIIPIPIPIDI DIDI IPI DIDI DIPI DI DIDI DID] 


= 





Reliability :—-T wenty-one years of practical use have shown beyond doubt 
that the Thermit Weld is the strongest and most durable method of effect- 
ing repairs to iron and steel sections. The failure of a Thermit Weld is so 
rare an occurrence that it can invariably be traced to an outside cause. 


Progress:—The Thermit Process has not stood still. New and im- 
proved methods have been and are constantly being developed. Thermit 
itself today is far superior to the product of only a few years ago. The 
methods of applying it have been simplified with the results that the welds 
are not only better and stronger but can be made quicker and more cheaply 
than ever before. 


Labor :—Every shop is anxious to increase the output of its force. Ther- 
mit Welding makes it possible to use labor economically and efficiently—the 
man-hours of labor on a Thermit Weld are lower than on any other method, 
and the cost of the finished weld correspondingly lower—the output higher. 


Economy :—The Thermit Weld means the permanent rehabilitation of 
the piece to be repaired at a cost which compares favorably with any other 
method—and at a tremendous saving over the cost of a new part. 


- 
J 
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Proof:—The demand for Thermit in the U. S. and Canada has increased 
each year and our list of customers grows continuously. Wherever compara- 
tive tests have been made the Thermit Process has overwhelmingly proved its 
superiority over all other methods for welding heavy sections. We shall be 
glad to demonstrate this to your own satisfaction if you wish. 





Send for Pamphlet No. 1879 


METAL & THERMIT CORPORATION 
120 Broadway, New York 


PITTSBURGH CHICAGO BOSTON S. SAN FRANCISCO TORONTO 
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NATWELD 


Hich ratio machine cut 


gear and pinion movements 
with proper bearings add 





















to the life of a pressure 
gauge and if well designed 
the pointer will have an 
accurate uniform movement. 





Obtainable “Natweld” Independent 
in the following sizes: Bronze tube leakproof 
3p” 3” 24” 214” gauges are fitted with high 


ratio cut gear movements. 


NATIONAL GAUGE & EQUIPMENT CO. 


LA CROSSE, WISCONSIN 


NEW YORK | DETROIT CHICAGO 
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The Welder’s Guide 


In Using Norweld 


. 
Keep the white cone over the pud- 
dle, and keep the ends of the filler 
rod melting in the puddle, not 
dropping metal into it. 


Let the puddle work along into 
new metal, not flowing over on 
tep of white hot or cooler steel. 
Heat the steel as little as possible 
—just enough to get complete 
fusion. 


Be sure you have a neutral flame 
of the right size for the thickness 
of the metal you are welding. 
Get a full sized puddle formed be- 
fore trying to carry the weld along. 
Keep the white cone from licking 
the filler rod. 


If the rod seems to feel sticky the 
puddle is probably too small. It 
should slide easily and be worked 
fairly close to the line of the weld. 
Too much white hot metal in front 
of the puddle will reduce the chill- 
ing effect of the parent metal and 
the resulting weld metal will be 
coarser in structure than it 
should be. 


When welding is interrupted, re- 
move flame from puddle slowly. 
When it is resumed make puddle 
include back edge of last ripple. 
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APractical Book on Welding 
Send for Your Copy 














(Reo R PORATION 
129 South Jefferson Street 


'. A. Roesch, Jr., President 





ES: 
nO 





CHICAGO, ILL. 


F. W. Walters, Vice President 
D. R. Hoffman, Secretary and Treasurer 


Steel, Monel Metal, Nickel, Brass, Copper, Copperweld, 
Nickel Silver, Phosphor Bronze, Wire Rope. 
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Retaining a Vacuum 
In “Norweld-ed” Tanks 
ETAINING a vacuum of 14-1/10 pounds per square 


inch is a severe strain on a welded tank. Yet the 
above 18”x30” Steel Vacuum Cleaner Tanks—welded 
at the seams and around the flanges with Norweld rods— 
gave excellent service under this continual strain. The 
welding was done by the Austin Welding Works, Chicago. 


Norweld is a copper coated, low carbon soft wire for acety- 
lene welding; uniform in quality; recommended for weld- 
ing of wrought iron, steel, tanks, boiler plate, sheets, an- 
gles, flues, etc., where higher tensile strength is required. 


A Welding Rod for Every Job 


In Acetylene and Electric Welding 


Large stocks of welding rods—a rod for every job in both 
acetylene and electric welding—are carried in our Chicago 
Warehouse for immediate shipment. A few important 


kinds are listed below. 


Norweld Special A* Hicarweld A &ET Eleeweld i. >... nck... E 
Norweld ............ A High Manganese A & E Steelweld __..............-.-- E 
Castweld .......i-.. A Nickelweld .....A&E Wilson Color-tipt -....... E 
Bronzeweld ........ A Elecweld Special E Vanadweld ................-- E 


* Acetylene—f Electric 


MAIL THE COUPON FOR SAMPLES 


es NM OO nO ss ses sss www ewe SSS OSS 
STEEL SALES CORP., 129 S. Jefferson St., Chicago WE-J | 


Gentlemen: Please send us samples of the following reds :— 





I do— []Ele. [JA.C. [)D.C. [Acetylene Welding. 





Firm 








State 
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REGULATORS 


a 


TANK 
VALVES 


New Ideas 


> Are Incorporated In This 
GASAVERS “ij. S.” Type Regulator 


stant and Efficient Gas Flow. 


“The Most Complete Line in America’’ 


COMPLETE 2828 Washington Ave., Cleveland, Ohio 
OUTFITS 


With which is now merged the U. S Welding Co., formerly of Minneapolis, Minn 








AUTOMATIC TORCHES 


pn ee 





























(1) Completely Solderless; (2) Independent Adjustable 
Seat may be re-adjusted instantly without removing reg- 
ulator from cylinder; (3) Double Pivots prevent side 
play; (4) Straight Drive Spring Pressure provides uni- 
D form diaphragm action; (5) Material and Workmanship 
of the finest and inspection exacting; (6) Result—Con- 


THE HARRIS CALORIFIC COMPANY 


| 
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MANIFOLDS 





ACETYLENE 
GENERATORS | 





OUTFITS 
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For Your Convenience > 
3 Stoody Rod and Stoodite 


(Self Hardening Alloy Steel) (The Super Hard Facing Metal) 


Is now carried in stock by 


THE PUROX COMPANY 


In the following cities: 


Utah Compressed Gas Company, California Compressed Gas Company, 


362 Pierpont Avenue, 
Salt Lake City, Utah. 


Purox Company, 
213 West Ohio Street, 
Pittsburgh, Penn. 


Purox Company, 
2101 Blake Street, 


Denver Colorado. 


Purox Company, 
620 East Hancock Avenue, 
Detroit, Michigan. 


Purox Company, 
136 Liberty Street, 
New York. 


1135 Third Street, 
Oakland California. 


California Compressed Gas Company, 


2305 East Fifty Second Street, 
Los Angeles, California. 


Purox Company, 
429 West Sixth Street, 


Kansas City, Missouri. 


Purox Company, 
2020 East Twenty Second Street, 
Cleveland, Ohio. 


Washington Compressed Gas Company, 


2920 First Avenue South, 
Seattle, Washington. 


| 


The steadily increasing demand for our products enables us to make 
this move commercially practical, and in the selection of such a well 
known and reliable distributor we feel that our products and the pur- 
chasers thereof will meet under the most favorable conditions that 
could be desired. 


STOODY COMPANY 


WHITTIER, - CALIFORNIA 


Manufacturers of 


WELDING ROD ALLOY STEELS 


EQUIPMENT 
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No matter what kind of welding you do 








= 


THERMIT 





OXY-ACETYLENE 





RESISTANCE 


If you Weld, you need this book 4 


The Welding Encyclopedia 
Fifth Edition 


It describes in detail the theory and practice of every welding 
process. It tells how to weld every weldable metal by each of 
the welding processes. It gives detailed instructions for handling 
the important welding jobs, such as boiler welding, sheet metal 
welding, tank welding, pipe welding, etc. It tells how to prepare 
parts for welding. It tells how to install and care for welding 
equipment. It explains the meaning of all words and terms found 
in welding literature. It tells where to buy all standard makes of 
welding apparatus and supplies. 


479 Pages, 625 
Illustrations 
Flexible Leath- 
er Grain Bind- 
ing. 


Contents 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding—Aluminum, Steel, 


Cast Iron, Brass, Bronze. (Full instructions for 
welding each of these metals.) 


| The Welding Encyclopedia is 
Used by: 


Lumber Companies 


Ice Plants 


3. Electric Arc Welding.—Complete instructions 
for welding all metals, studding, cutting, etc. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 


6. Cutting Metals.—Treatises on both gas and 


Welding Shops 
Garages 
Boiler Shops 
Round Houses 
Car Shops 
Scrap Yards 


Power Plants 
Auto Body Works 
Ornamental Iron Works 


Sheet Metal Shops 


arc cutting. Includes cast iron cutting and auto- RaGnortes Shipparde 
matic cutting. ; 

A F; 
7. Boiler Welding.—Gas and Electric Processes. _— ere Cas — 
Suggestions, procedure, and standards of practice. Tank Builders Foundries 


Machine Shops 


Pipe Line Companies 


8. Complete chapters on Pipe Welding, Rail Street Railways 
Joint Welding and Tank Welding, explaining pro- 


cedure in detail. 





Airplane Factories 





9. Rules and Regulations.—What can be welded Steel Mills Industrial Plants 
and what cannot be welded. Rules also govern 


$5.00 


















10. Complete instruction courses in Electric Arc 
Welding and Oxy-Acetylene Welding. Lessons, 


Exercises, Reference Readings, Examinations. 


11. Charts and Tables.—A fund of welding in- 
formation at a glance. Includes color chart show- 
ing colors at various temperatures, and color chart 
showing proper adjustment of oxy-acetylene weld- 
ing flame. 

12. Condensed Catalogs.—Up-to-date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient a 
reliable guide to the man who purchases or recom- 
mends welding apparatus. 







‘ THE WELDING ENGINEER PUBLISHING CO., 
608 S. DEARBORN ST., CHICAGO, ILL. 


Please send me a copy of The Welding Encyclopedia, Fifth Edition, for which 
4 find enclosed five dollars. I understand that I may keep it for five days for exami. 
g nation and if it is not satisfactory I may return it and you will refund the 


- purchase price. 


* Name 
f Street 


ae 








, 
# Postoffice dn 
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WYATT METAL WORKS AND DALLAS BOILER WORKS 


DALLAS, TEXAS 
March 4, 1926. 





OO% increase 
e 
with G-E Automatic Arc Welder 





Mr. R. T. Shiels, 
General Electric Co., 
Dallas, Texas. 





Dear Sir: 


We are enclosing photograph 
of the Automatic Welder with the clamping 
device, which we purchased from you about 
tweive months ago. 





We have been using this machine 
continually ever .since it has been installed 
and about fifty per cent of the time running 
twenty-four hours a day, We have not had any 
trouble with the equipment so far and expect 
to place another order with you in the near 
future. 


Our welded tank business has 
increased about five-hundred per cent since 
we installed this machine and we believe that 
arc welding is still in its infancy. 

Yours very truly, 


WYATT METAL & BOILER WORKS. 
wy DhayZY 


b iden t. 
WIW:wW y 
Encl. : wyalls 
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GENERAL ELECTRIC 


SCHENECTADY, N. Y., SALES OFFIC 
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RINCIPAL CITIES 
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“What you get with G-E Welding 





SHEATH 
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Speedy welding of cast iron or steel— 

Operation from either A-C. or D-C.— 

Stability of arc— 

Easy manipulation— 

Localized heat at the arc— 

Scientific fluxing— 

Saving in electrode material, welding time, and power. 


Study the drawing of the G-E Welding Electrode. 
Notice the core, with its coating of flux, the whole 
cased in the sheath—a form of construction which 
holds the flux against loss in handling, assuring its 
application in correct quantity during welding. 


Select the particular type of G-E Welding Electrode 
Suited to your work, and try it out. 


TYPE A—recommended for cast iron 
TYPE B—for steel 
TYPE C—for overhead welding 


SPECIAL DISTRIBUTORS FOR G-E WELDING ELECTRODES 


American Steel Engineering Co., Joseph T. Ryerson & Son, Inc., 



















In absolute reliability 
of operationand over- 
all efficiency, there is 
no superior to G-E 
Arc Welders. They 
are available in all 
sizes, all types—for 
either hand or auto- 
matic operation—for 
single or multiple- 
operator. 








10 South 18th ay pa Pa. Chicago, Ill, also, Cincinnati, O., 
Oliver Building, Pittsburgh, Pa. Detroit, Mich., St. Louis, Mo. 

: Seattle Hardware Co., 
pe aag c- a Seattle, Wash. 


Capital Electric Co., 
Salt Lake City, Utah. 


Harron, Rickard & McCone, 
139 Townsend St., San Francisco, Cal. 


Robert M. Hartwell, 

353 East 2nd St., Los — Cal. 
Industrial Supply Co., 

329 East Second St., Sy Cal. 


ety & Bolthoff Mfg. & Supply 


Denver, Colo. 

P. F. McDonald & Co., 

17 King Terminal, Boston 27, Mass. 
National Welding Equipment Co., 
223 Main Street, San Francisco Cal. 
Root, Neal & Co., 

Buffalo » we. Se 


GENERAL | 


BOER CHAN DISS 


DEEPA. PF Me S....F 


Southwest General Electric Co., 
Dallas, Texas, also, Houston, Texas, 
Oklahoma City, Okla. 


Str Carlisle & Hammond Co., 
Cleveland, Ohio 


Union Iron Works, 
Spokane, Wash. 


irginian Electric Inc., 
Cetin, West Va. 


A. J. Wilson Co., Inc 
126 Liberty St., New York, N. ¥. 


W. A. Ramsey, L 
74 Queen St., onsiatu, Hawaii 


Welding Service Co : 
50 Church St., New York, N. Y. By 


ananlgie, “rts 
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Electrode concentrated arc 





The arc of G-E Welding 
Electrode is held down to 
its work. It is confined, 
—concentrated. It cannot 
jump about. It does not 
sputter. | 
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on Hand 


It is because Prest-O-Lite has an 
ample supply of cylinders in its 
31 plants and 85 warehouses that 
its 22 District Sales Offices are al- 
ways able to fulfill every delivery 
promise for dissolved acetylene. 
This is the service you need for 
your oxy-acetylene welding and 
cutting operations. 


















THE PREST-O-LITE COMPANY, INC. 
Oxy-Acetylene Division 
General Offices: Carbide and Carbon Building 
30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


31 Plants—85 Warehouses 
22 District Sales Offices 


Srest-O Lite | 


DISSOLVED ACETYLENE 
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To Show the History of Welding 


PERMANENT 
the peaceful arts has been made possible through a bequest 


exposition of American achievement in 
of the late Henry R. Towne. In making this bequest, the hope 
was expressed ghat it might initiate a movement which should 
become the nucleus of a greater endowment to which public- 
spirited citizens might contribute as long as the industrial arts 
flourished in this country. The suggestion was made that the 
first unit be devoted to machine tools, an industry in which this 
country is the acknowledged leader, for these constitute a chief 
part of the equipment of many other industries and are the means 
whereby all other industries are produced. Following this sug- 
gestion, the trustees of the Museum of the Peaceful Arts are 
organizing a machine tool section covering the field in three 
the second division, welding equipment, cutting 
equipment, brazing and soldering equipment are indicated in one 
class. It is desired to show the history of each type from 
primitive forms through the significant stage to the latest forms. 
Since suggestions have been invited which might help in the 
development.and the realization of the complete plan, it is likely 
that many o* those who have been connected with the welding 
industry from its beginnings can be of real service to this museum 
by furnishing information, photographs, drawings and descriptions 
of equipment and shop practices which may be available. Further 
information regarding the requirements and desires of the trus- 
tees may be obtained by writing to the Museum of the Peaceful 
Arts, 29 W. 39th St., New York City., to whom all correspondence 
on this subject should be addressed. 


divisions. In 


Next—The All-Welded Home 


7 HILE oxy-acetylene welders and electric welders have been 
using research methods to establish the dependability of 
welded joint in structural steel, there has been some effective 
work going on in another group which promises to result in a 
vast increase in the demand for this kind of welding, when its 
efficiency and economy have been definitely recognized. The 
American Institute of Steel Construction is conducting an exten- 
sive educational campaign to develop a demand for structural 
steel in residential construction. Steel is recommended as a sub- 
stitute for wood in framework and floor construction. Its prac- 
ticability and superior advantages are being widely advertised 
and there is promise of further technical research and further 
educational work. Some of the mills have already completed 
arrangements to roll light shapes to meet the demand of the 
future. Enough has already been learned of the value of weld- 
ing to satisfy many of us that this move toward the use of 
steel in home building means the opening up of a new market 
of immense proportions, It it not too early to predict that 
within a reasonable time the industry may expect to see published 
a story of an all welded home. 








The Business Outlook 


Boreal of fabricated steel plate for the first four months 
of this year amounted to 118,385 tons as compared to 76,251 
tons in the same period of 1924 and 92,801 for the same period 
of 1925, according to reports from thirty-six firms received by 
the Department of Commerce. The major portion of this tonnage 
was consumed in the manufacture of oil storage tanks, refinery 
materials and equipment, tank cars, gas holders, blast furnaces 
and stacks, all of which are recognized as regular customers of 
the welding industry. While these are not welding statistics, the 


ngures show how decidedly the field of usefulness for welding 
It is apparent that 


processes is expanding in a single direction. 
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the demand for welding equipment and supplies is growing larger 
because the industries which are learning to depend upon welding 
are themselves growing larger. 





A Victory for the Torch 
Nis has recently been broadcasted through the industrial 


and business press of a remarkably successful series of 
tests of gas welded steel structures. This preliminary report is 
limited in details, but the important fact is that 
welded structures of one or two classes have been proven to be 
of sound construction, far more than equal to the service required 
of them. The industry can afford to wait a bit for accurate cost 
data. It is a safe bet that they will show savings over riveted 
construction. The greater simplicity of welded joint design 
makes this practically certain. Through these tests, a definite 
step has been taken toward the creation of a vast new field of 
usefulness for the torch. A particularly interesting phase of 
this work is the substitution of tubular members for cenventional 
structural steel shapes. There are big possibilities suggested for 
economy in material. Altogether, it appears that the torch has 
given the rivet another licking, and prospects are very good that 
the victory can be followed to good advantage. 


necessarily 





Welding Jobs for Welding Contractors 


WELDING contractor recently made the remark that he 

had hundreds of people working for him to whom he did not 
have to pay salaries. The idea behind this was that in hundreds 
of different kinds of factories and industrial plants throughout 
the country new applications of the welding process were being 
developed all the time. New methods of’ doing old jobs make 
them more profitable or more easily guaranteed, and new uses 
for old methods suggest more ways to keep the welders busy. 
This chap thinks that he knows the operating principles of weld- 
ing pretty thoroughly, and his success as a contract welder would 
indicate that he isn’t unduly enthusiastic about his own work. 
What he is after is ideas that will keep the shop busy, and every 
time he sees a new type of a job described he scouts around to find 
a customer for that kind of work. Men like this are making a 
real industry of job and contract welding. 


Rubber Tires for Portable Outfits 


ORTABLE oxy-acetylene welding equipments which are 
Prrctted around on smooth floors do not give the user any more 
trouble than stationary outfits, but in cases where the truck must 
be pushed around over rough places and across tracks it does not 
take long for the excessive shaking-up to jar the outfit out of 
adjustment, causing troubles which are in no way due to the 
apparatus itself. A recent item in a railway journal tells how one 
street railway welding department overcame this condition by 
mounting trucks for portable outfits on second-hand Ford front 
wheels, using old tires. This is said to have made a considerable 
difference in the operation of the equipment. Similar use of a. 
pneumatic tired truck has been made by one of the arc welding 
manufacturers, a portable arc welder being mounted on standard 
Ford wheels with pneumatic tires. A welder who had had con- 
siderable experience with this particular type of machine men- 
tioned the ease with which it could be taken into office buildings 
and hotels when it was necessary to make repairs inside of build- 
ings. This machine mounted in this way could be moved around 
inside of the buildings almost noiselessly, in spite of its weight and 
bulk. This feature allowed some very interesting jobs to be done so 
quietly that the presence of welding equipment in the building was 
entirely unnoticed. 
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When is oxygen cheap 


CHEAPNESS is relative and depends en- 
tirely on how much material, quality and 
service you get for your money. 





Linde Oxygen—for years industry’s stand- 
NOT ONLY can you build ard—is sold on a basis of ultimate economy 

k dvanta 1 ° ° ° ° : 2 
Si tcadion, ‘tut cht taeke Linde service, which goes with Linde oxygen. 
ee meee Green way an mae is designed to give to every customer the 
bottom or on the crown can 


be repaired and recondi- latest and best information on the use of 
tioned. Linde Methods tell 3 

nis eave tp daptnce « boteenh the oxy-acetylene process. Service men 
peatland Pps: engineers, consultants, research men, are con- 
lene process and Linde ; 
engineers can give you sug- stantly at work and always at your service 
to show the latest methods, new applications 


gestions even on design. 
and greater economies in welding and cutting. 














THE LINDE AIR PRODUCTS COMPANY 


Manufacturers of oxygen, nitrogen, pyrogen, argon and neon 
Producers of helium for scientific purposes 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


37 Plants + 105 Warehouses 








LINDE OXYGEN | 








uilding an Industry With Service 


The Aim of the Service Organization Has Been to Demonstrate and 
Instruct— Welding as a Real Business Has Grown Through Their Efforts 


(66 'M off you for life, Bill. You welded a job over at the United 
| plant that I would have got if yow had let it alone.” This, 
th a few cuss words missing, was spoken to a service man by 
‘oh welder who. had been after the business of the “United” 

plant. “Don’t think I hurt you a bit, Charlie,” said the service 

man. “Maybe I helped you. Time will tell. Well, so long!” 
he was on his way. 


and 


Several months later Bill and Charlie met again and the welder 
seemed to be not in a bad humor, so Bill asked him, “Well, do 
vou still think I’m hurting your business?” “Not by a long shot,” 
replied the welder. “You showed them it could be done, now I’m 
doing a lot of it for them. More power to you, Bill.” 

Ever since the beginning of the welding industry the service man 
has had a definite place in the program. 
misunderstood in many cases, particularly by the customer receiv- 


His mission has been 


ing the service, perhaps misrepresented in many cases, and certainly 
taken advantage of in a number of cases; but his work has always 
been a necessity; and through the changes time has worked in 
the development of the process and its applications he has con- 
tinued to function to the best of his ability and to make his work 
count for as much as possible toward increasing the market for 
apparatus and materials manufactured by his employers. The 
incident related in the introduction to this article is probably 
typical of many similar experiences which practically every service 
man could relate. It is one of the cases where the service man 
can be misunderstood. 

Right along with the industry which concerns itself with the 
production of welding apparatus another industry has been devel- 
oped which is engaged in the use of that apparatus. There is 
naturally a limit to the number of concerns who can profitably 
engage in the manufacture of equipment, but lots of men in the 
industry consider that if there is any limit to the demand for good 
job welding shops and first class welding contractors, the limit 
has not yet come into sight. There are probably thousands of 
shops equipped to handle ordinary repair work, but only a small 
percentage of them can put real engineering ability behind their 
efforts. Consequently it is easy to see possibilities of great 
progress in the job welding business itself. 

Service rendered by gas or apparatus manufacturers is bound to 
have an influence on the development of this industry called “job 
welding” or “contract welding.” A survey of the development of 
the service idea may serve to throw a little light on the question 
as to just what sort of an influence this will probably be. 

When welding torches were first put on the market, it is safe 
to say nobody knew how to use them. Even the manufacturers 
themselves were unaware of their full possibilities and unprepared 
to demonstrate their full field of usefulness. This situation then 
was that nobody wanted a welding torch. Nobody knew what it 
would do and nobody knew how to do it. Demonstrations were 
necessary for practically all of the initial sales and a service man 
in those days had a heavy job. At the same time the fundamentals 
of the process had to be gone over so many times that there was 
undoubtedly a good deal of routine in his program. 

At that time, also, there were no job welding shops. Some of 
the manufacturers therefore established job welding shops in the 
different cities, which were mainly for the purpose of demon- 
strating that different classes of work could be done, but in which, 
nevertheless, an attempt was made to make a profit on the opera- 
tion of the shop. The man who was responsible for the shop 
certainly had his troubles in this last respect, because no sooner 
ould he get a customer convinced that welding could save money 
for him than a salesman would be on the trail of that particular 
ustomer to sell him the apparatus to do the work himself. 
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While all of this missionary work was going on the service man 
was prepared to do almost anything. The thought behind it was 
always to securé more recognition for welding in order that the 
demand for apparatus might be increased. 

As this recognition was secured, the nature of the service ren- 
dered has undergone some definite changes. The original need 
for a welding shop operated by an apparatus manufacturer has 
practically ceased to exist. This is because every kind of adver- 
tising and selling effort has been brought to bear upon the indus- 
trial world with such effect that the value of the process is uni- 
versally known. The welding torch is no longer a novelty. It is 
recognized as a necessity in every industrial plant and the market 
is highly competitive. 


The educational work of the manufacturers has been 


effective in showing the value of the oxy-acetylene process. 


most 

There 
are two other subjects concerning the process which still require 
personal attention. One of them is the maintenance of apparatus 
and the other is the possibility of finding more use for it. Con- 
sequently the service which the manufacturer is most actively 
supplying to the user of apparatus can usually be put in one of 
two classifications. One of these is the care and repair of equip- 
ment and the other is engineering service which broadens the field 
of usefulness of the process. 

As long as welding apparatus is used it will probably be neces- 
sary to follow up sales by periodical inspection to make sure that 
every piece of equipment is kept in good working condition at all 
times. Millions of dollars have been spent in the development oi 
the oxy-acetylene process to its present state of perfection, and 
maintenance service on equipment is only a logical form of insur- 
ance against dissatisfaction which would result if some interest 
was not taken in the matter of keeping things in first class condi- 
tion. 


It is the other sort of service which bothered the welder, men- 
tioned at the beginning of this article. Probably his misunder- 
standing of the situation arose from his impression that this service 
is given free. As a matter of fact no such service can be given 
free. There is a charge for it included in the price of the ap- 
paratus. Back of the service man there is another sort of activity 
which also has to be paid for when the apparatus is purchased. 
There is expensive laboratory research work devoted to the solu- 
tion of welding problems, which often look impossible and which 
cost hundreds of dollars to solve, but which may save thousands 
of dollars to industrial plants when the right solution is finally 
found. 

This kind of service cannot be supplied on a large enough scale 
to work any kind of permanent injury to the job welding frater- 
nity. No manufacturer can afford to supply regularly without 
charge an experienced welder to take work away from the local 
job welding shop. Service of this sort is generally understood to 
have for its purpose a demonstration that a particular kind of 
work can be done. The service man is kept on the staff to show 
what can be done and to show how to do it, and many a job welder 
can tell from his own experience how useful such service is to the 
welding shop in emergencies. He is not there to do the job him- 
self and does not usually want to waste time on work which does 
not present particular difficulties. In other words, he is primarily 
an instructor rather than a welder, and is often definitely instructed 
to preserve that status. The fact that customers receiving the 
service persist in disregarding this necessary distinction often 
presents difficulties. Then the manager has to use his head. 

The theory behind the type of service which is rendered today 
by apparatus and oxygen manufacturers is that by showing that 
a job can be done and then showing how to do it, the way is paved 
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for increased sales of apparatus and welding gases. It is very 
apparent that the idea behind the service is fundamentally the same 
as it was in the beginning of the welding industry, although the 
nature of the service itself has changed to a large degree on 
account of the fact that more people are familair with the funda- 
mentals of the application of the process. There is also a notice- 
able trend on the part of gas manufacturers to carry on the engi- 
neering, or application service. And, as in the apparatus manu- 
facturer’s case, they want the men who do it to act always as 
instructors rather than welders. 

One of the more recent phases of service consists in making 
surveys of large industrial plants where some welding is already 
being done, to find out how many additional uses for welding could 
be found in sufficient volume to justify installation and operation 
of additional equipment. It is not unreasonable to suppose that a 
number of surveys of this kind would disclose a possibility of 
quite a volume of welding which plants might prefer to turn over 
to a local welding shop rather than attempt to do it themselves, 
either because it was of an occasional character or because the 
welders in the plant were trained for specialized applications and 
would presumably not be able to handle work as well as it could 
be handled by an organization trained and equipped for general 
repair work. 

The leading welding shops are already accustomed to receiving 
jobs of this nature. All of them have a good number of cus- 
tomers who own and operate their own welding equipment, but 
nevertheless turn over a steady volume of work to the job welder 
when they find that he can do a satisfactory job at a fair charge. 
These jobs are usually profitable, not only because of the size of 
the contracts, but also because the customers are well financed 
concerns who pay their bills promptly. 

These are some of the indirect ways in which service work is 
not only increasing the field of operations for the welding shop 
but also may possibly be sending new business right to his door. 
There is a direct value in service work to the job welder, in that 
the service department is always at his disposal to help in the solu- 
tion of unusual problems and to contribute in every possible way 
toward the success of his work. Everybody wants to see good 
welding done and to keep down the possibility of the kind of 
failures which would produce dissatisfaction with the process. 

As an industry the business of repair welding and contract 
welding has made steady progress from the beginning. There are 
scores of splendidly equipped plants in the important industrial 
centers and they are saving millions of dollars for their customers 
by putting additional service into plant equipment which would 
otherwise be discarded as hopelessly broken or worn out. The 
growth of this industry has been greatly encouraged and sup- 
ported by field and printed service which apparatus manufacturers 
have been able to give. The welding industry has, as a whole, 
profited considerably from the work of the service operators and 
it is only occasionally that proper credit has been given to their 
splendid efforts. More power to them! 





R. K. RANDALL MADE DIRECTOR OF THE 
CLEVELAND Y. M. C. A. SCHOOL OF 
TECHNOLOGY 


On May 24th R. K. Randall, who has been in the charge of 
the welding instruction in the Cleveland Y. M. C, A. School 
of Technology, resumed entire charge of the trade schools, includ- 
ing battery, ignition, machine shop operation, auto mechanics and 
electric and oxy-acetylene welding. As a result of the increased 
responsibility coming from this promotion Mr. Randall’s activities 
in the future will be that of educational director rather than 
teacher. His work with the welding department of the school has 
attracted a great deal of attention on the part of the welding 
industry throughout the country, but it has been particularly appre- 
ciated in the city of Cleveland, where there is always a demand 
for well trained operators. His close study of the needs of 
employers and his conscientious work to provide properly trained 
men for the work to be done has given his school an unusually 
high standing. Under his direction the department has steadily 
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increased and while building that up Mr. Randall has o 
erously of his time to the activities of the American 

Society and has been of considerable service to the weldi; 
try by contributing articles on the subject to the trade | 
to the newspapers, by cooperating with the local trade u 
desired to become better posted on the possibilities of w: 
their work, by reading papers before engineering bodies, 

ing a helping hand whenever there was an opportuni! 
something in the cause of welding. In spite of the faci 
new position means additional activity Mr. Randall states 
interest in welding will not be affected in any way, as h: 

too long in it to forget the fascination of the work itsel{ 





BOILER MAKERS MAKE PROGRESS 
WELDING STANDARDS 

At the 1925 meeting of the Master Boiler Makers’ Ass 
which was held in Chicago, the report of the committe: 
genous welding as applied to steam pressure boilers w 
buted among the members present and definite action 
each section of their report, which included a careful cor 
of proposed standards to govern welding practices. A 
able portion of that report was approved without am: 
some of it was amended and approved, some sections wer: 
out entirely and some of it was referred to a standing con 
for further study. This committee reported at the 1926 
tion, which was held at the Hotel Statler, Buffalo, New 
May 25-26-27-28, with further recommendations regarding | 
tions which had been referred to them. These recomme: 
were discussed in order and most of them approved or a: 
and approved. This is a very significant piece of work a 
vides the association with definite standards of practice 
portant work. The meeting this year was well attend 
various committees having to do with the arrangements fo: 
convention having done their work faithfully and provid 
splendid program. In the exhibits of the Boiler Makers’ Su; 
Men’s Association the welding industry was represented | 
Air Reduction Sales Company, New York, Chicago Eye S| 
Company, Oxweld Railroad Service Company, Chicago, Jol 
Roebling’s Sons Company, Chicago, Thompson Electric Wel 
Company, Lynn, Massachusetts, Torchweld Equipment Compa: 
Chicago, and The Welding Engineer Publishing Company, | 





Cc. G. M. A. INVESTIGATING 
COMPRESSIBILITY OF OXYGEN 
Cc. G. M. A. INVESTIGATING COM- 

PRESSIBILITY OF OXYGEN : 

The Compressed Gas Manufacturers Association is expecied 
complete soon investigations on the compressibility of oxygen 
to establish the proper capacity limits of cylinders designed t 
liver a given quantity of gas. 

Work on the standardization of valve threads has also p 
ressed and it is expected that a proposed standard for oxy: 
outlet valve threads and connecting pieces will be ready for 
tribution soon. . 
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CLEVELAND DISTRIBUTORS FOR LINCOLN 
With the naming of the Cleveland Tool and Supply Compa: 
Cleveland, as a local distributor, the Lincoln Electric Compan) 
for the first time being represented at home. The local concer 
which has taken on the full line of Lincoln motors and weld: 
have been incorporated since 1897, at which time they besa 
business with 20,000 dollars and in a space fifty feet square. | 
firm’s present location, consisting of a four-story and basemen! 
building supplying 60,000 square feet of floor space is situated 
West Sixth Street. Officers of the company are C. C. Covent 
President and Treasurer; F. C. Wittich, Vice-President ; Char'cs 
C. Wright, Secretary. In addition to a large surplus, the con 
pany has a paid up capital of 400,000 dollars. The firm is « 
gaged in the sale of machine tools, seamless steel tubing a! 
general factory and mill supplies. 
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Research in the Welding Industry 


The Man On the Job Outnumbers the Man in the Laboratory by the Thous- 
ands and Has Corresponding Opportunity to Make Welding Pay Him More 


By R. E. Kinkead 
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LD POPS McGREW 
O probably knew as 
much about the funda- 
how to. get 


research as 


mentals of 
with 
any man I ever knew. 
How ever, if anyone would 
have suggested to him that 
establish a 
and 


results 


he ought to 
laboratory 
well equipped 
to man it, the 
old man would undoubt- 
edly have thrown an apop- 


research 
hire some 


scientists 


lectic fit. 

A bright young 
had sold Pops a plate and 
structural shop 
Eastern Ohio for the rea- 
son that Pops had a string 
of plants which had been 


fellow 


down in 


buying a lot of fabricated 
steel and tanks at what he 
believed to be fancy prices. 

About a month after he 
taken over 
the shop, I got a wire from 
him which read as follows: 
“MEET ME AT BLACK- 


had formally 


WELL SHOP NEXT 
WEDNESDAY MORN- 
ING.” (Signed) D. W. 
McGrew. 


I got the wire on Thurs- 
day morning and on Fri- 
day morning, I hired out 
as a welding operator at the Blackwell Shop. Having sold 
Pops some thirty thousand dollars worth of welding equip- 
ment, I knew something about him. He had never asked 
me the price of anything I had ever sold him, but he could 
ask more pertinent questions about conditions in his plants, 
than you would think possible for a man nearly seventy 
years old. 

Well, the next Wednesday morning at about ten o'clock 
the old man came thru the shop with his “gang,” which in- 
cluded the General Manager, the Superintendent, Plate Shop 
Foreman and a couple of engineers. He walked over to where 
| was working and said, “Come on along, Son.” 

So far as anyone could tell, he was no more surprised to 
see me there in working clothes than if I had told him what 
| intended to do. 

Without going into the details of the problem that plant 
.d—and they were many, as well as serious—I may say that 
we had a session in the office that left everyone pretty limp 


id done in at five o’clock in the afternoon, particularly so 
ince lunch time was entirely lost sight of in the struggle. 


| 


Sriefly, the difficulty was this—the shop cost on certain 
te and angle construction, of which the McGrew plants 
\ired large quantities, was running $40.00 a ton. Pops had 
n buying the stuff in the open market, for material plus 





“Find the Best Way of Doing the Work—The One That Saves Labor 
and Material.” 


, $38.00 a ton f. o. b. Pitts- 
burgh, and here he had a 
plant of his own which 
apparently could not fabri- 
cate it as cheaply as he 
: £4 could buy it on the out- 
side. From the Superin- 
tendent down, the shop 
men all knew about weld- 
ing but it apparently had 
never occurred to any of 
them that it was good for 
anything but plugging 
mispunched holes. 

I knew of an installation 
of welding equipment we 
had in Chicago doing sub- 
stantially the same work 
at slightly under $20.00 a 
ton, and testified that the 
maximum cost of doing 
the work would not exceed 
$22.00 a ton, during the 
first three months. In ad- 
dition we could cut the 
weight of material about 15 
per cent. 

Pops kept them at it for 
more than four hours. If 
the discussion lagged, he 
would start asking ques- 
tions and away they would 
go again. Finally he 
started to talk to those 
fellows, and when he 
finished, tired as they were, 
I think if someone had started it they would have yelled them- 
selves hoarse proclaiming to the world that that outfit had the 
best Boss in the world and that all Hell couldn’t stop them 
from running the competition in that part of the country out 
of business. 





I wish I could repeat exactly what he said, but even tho I 
could write down exactly what he said, no one but Old Pops 
could say it the way it was said. Substantially it was this— 

“There is very little about the mechanical details of running 
this shop you gentlemen have not discussed here today. How- 
ever, you have not reached any definite conclusions as to 
what you ought to do. You have given me plenty of oppor- 
tunities to tell you what I want you to do, but if you will 
reflect a moment, you will recall that I have not availed my- 
self of any of them. If you can forget for a moment that I 
am the owner of this plant, I would like to talk to you merely 
as an old man. 

“If you gentlemen make a success of this plant, it of course 
will increase my weatlh. Such increase in wealth will be 
about as useful to me as if you were to increase the length 
of my coat tails by say four inches. On the other hand, 
gentlemen, if you make this plant successful, you personally 
each shall become successful. And I mean that it will bring 
you not only financial success, but what is tremendously more 
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important, personal and satisfying success, 


. . . . . . 4 
“Your business is an old established one and it is clouded 


with traditional ways of doing things. If you wish to be 
certain of reaping the deadening sorrow of feeling that your 
work for me is futile and of little consequence in the world, 
follow the traditions of your business. This plant and this 
business has become standardized—it was standardized twenty 
years ago, yes, fifty years ago. Most of your competitors do 
things in exactly the same way you have been doing them. 
So long as you all go at the job in the same way, the maxi- 
mum variation in shop cost over any considerable length of 
time will not amount to as much as fifteen per cent. That is 
aot enough margin, for either financial or personal success. 

“There are better ways of doing things than you are using 
in this shop today. Find them. The common interest of hu- 
manity demands that you turn out a better product at a 
smaller expenditure of material and labor. Your self-respect 
will demand that you shall not fail. 

“It is not within my power to be of great assistance to 
you. If you will reflect a moment, you will see that even 
tho I own this plant outright, I do not set the price we pay 
for material, or labor, or shop tools, nor in fact do I have 
any real control over the salaries you are paid. If I reduce 
salaries and wages, I lose good men. If I raise them materially, 
someone else will soon own the plant and he will have to 
cut expenditures or fail. 

“May I commend to you, gentlemen, the thought that the 
power to success in this business is within you. Tradition and 
custom makes monkeys of us all. Cut the bonds which have 
been holding you to the blind worship of methods which were 
right fifty years ago. Find the best way of doing the work— 
the the one that saves labor and material—and that method 
will become the pattern for smaller souls to follow. Do not 
fear being radical—fear only being wrong. Start over again, 
if necessary, and find out WHY you do things thus and so. 
If you will be absolutely honest with yourselves, you will 
serve the interests of this business and of humanity at large. 

“Now, gentlemen, don’t bother me with details for sixty 
days. If you need equipment, order it. If you need men, hire 
them. If you are going to change the design or appearance 
of any of the stuff you make for our other plants, don’t look 
to me to make them like it. If you cannot sell the idea to 
our own crowd, sell it to their competitors, and you will have 
our people eating out of your hands before you know it. 

“I wish I were young enough to be with you in this strug- 
gle, but for me the twilight has begun to fade and I am in 
the evening of life. If your hearts are right and you think 
straight, great success lies ahead of you.” 

Pops McGrew left on the six o'clock train, but his great 
understanding soul was with those fellows thru the struggle, 
and is with them now, altho Pops has been dead more than 
two years. Within six months they were turning out the 
material which had a shop cost of $40.00 a ton, for a little 
under $15.00 a ton, and were building welded steel construc- 
tion for several new customers. Today the Superintendent is 
Vice President and General Manager of a very large plant 
in an entirely different line of business. 

From five decades of successful living, D. W. McGrew had 
learned the secret of getting results from research. He knew 
how to get the Motive Power back of it. In all the years, I 
knew him, I never heard him enthuse about how much money 
he expected to make out of some pet scheme he was working 
on, but I have heard him say time and time again—*“Shake a 
leg, Boys, shake a leg, this is God Almighty’s business,—and 
He wants the job done.” 

Research for the sake of research has produced an infinitesi- 
mal part of the world’s progress. Research on the part of the 
common man with the motive of supplying people with better 
things which cost less has set the world forward at an amaz- 
ing speed in the last hundred years. So long as scientific re- 
search was exclusively a scholarly pursuit, as it was up to 


and including the middle ages, no one got very far. 

coming of Democracy, and the education of the mass 
the awakening of millions of minds to the possib 
service to humanity thru the application’ of scientifx 

The great progress in gas welding and cutting 
made since thousands of common men have learned ; 
the torch. The chemistry of oxidation was known j; 
tories for many years before it became a necessary a 
process in industry. Electrical energy as a source 
for fusing metals was known in laboratories for twe: 
before it became a means of producing things that 
want at less labor and material cost. No successful ; 
man ever tore out hands full of hair to discover eit 
welding or electric welding. Grimy engineers, weldi 
onstrators and operators the world over, have conduc: 
research, on the job, that has made cutting and weld 
fundamental processes on which the metal working in. 
will create a new age of welded steel. Industrial scien; 
search is a democratic activity. Great forward steps 
discovery and application of scientific facts come i: 
from common men who are enthused with the advent 
living. 

We are easily overwhelmed and become hero wor: 
when a man brings forth a new fact, a new and bett 
an obviously better method or process. We say, “Put | 
a laboratory. He is Nature’s chosen instrument for th: 
lation of her secrets.” But alas, his genius deserts 
the laboratory and Nature speaks no more. Nature is 
but loving mother, who reveals her wisdom to her s 
can make a commonplace job a thrilling adventure 

My favorite newspaper doctor recently told in his 
column the story of antiseptics and modern asceptic sur: 
and there was a lesson in it for the welding industry. G: 
elaborate and institutionalized research was carried 
develop an antiseptic which would kill the germs in li) 
sue. Men have spent their lives trying to find out all 
was to be known about killing germs in the human bod 
some simple soul came forward with the idea that the : 
procedure was to prevent the germs from getting into sur 
lesions. Today the marvels of modern surgery rest o1 


_simple idea. Here were great bodies of scientfic exp! 


who could call a strange germ by its first name on sight, 
were searching and researching for facts, yet the master « 
man of surgery solved the problem while at the dail 
gle against disease and death in their hospitals.’ 

We, in the welding industry, are a good bit like the Bi 


House of Commons during the war. Things were going wro! 


—no one knew much of anything for certain about what wv 


actually going on. Finally, after days of wrangling about t 


facts, an obscure member got to his feet and said—‘‘W: 
not getting anywhere with this discussion. LET’S GET ‘ 
WITH THE WAR.” 

It is an easy matter to blunder along trying to find out 
the facts about oxides and nitrides, about critical heat | 


about the effect of the human factor in welding, about expan 
sion and contraction in automatic welding, etc., but, “Lets 


get on with the war.” We learn the answers to those pr 


lems in the heat of battle trying to do useful jobs. 
T 


We have a mighty fine salesman, whom I will cal! Bill 
Jones, because that is not his name. Talk to Bill for thirty 
minutes and you feel that you are a mighty intelligent inc! 


vidual. You forget about Bill and renew your faith in yo 
self. That is Bill’s art and I don’t know how he does it. 
I like him and so does everyone else. 


Now Bill had a very important prospect some years 2° 


who wanted to do a lot of are welding, but he was afraid 
it because the weld had no ductility—it wouldn’t bend. 


concern spent a lot of money trying to find out what made 
welds lack ductility and trying to overcome it. They searc’ 
and researched for the answer. Finally Bill wrote me to © 


(Continued on page 50) 
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Design of Oxwelded Equipment 


Only When Joints Are Completely Designed for Welding Is It Pos- 
sible to Get All of the Advantages Offered by the Welding Process 


By E. E. Thum 


lr SHOULD not require much argument to convince one 
| that it would be lazy engineering to take a design devel- 
oped by experience for one type of construction and expect 
wee best results when applied to a radically different type. For 
example, where western railroads pass through heavily tim- 
hered country, wooden trusses are frequently used for span- 
ning small gullies. Wooden truss design is characteristic of 
the nature of the material used—it is no slavish copy of the 
steel trusses used elsewhere on the same lines. Again, rein- 
forced concrete buildings are not made from designs intended 
for steel skeletons; a knowledge of stress distribution in 
beams, slabs and columns will be used to distribute properly 
the steel for tension and the concrete for compression. In the 
same manner, an engineer would not be satisfied to take a 
design for a riveted truss and merely note on the drawing: 
“Substitute welding for riveting’ and expect to get satisfac- 
tion, or the greatest economies. 

Definite proof of this general position (if proof be needed) 
is now available. 
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Detail of Butt Riveting Replaced 
by Oxwelded Construction 


Fig. 1. A Riveted Butt Strap Joint Formerly Used in Assembling 
Riveted Kilns. 


A modern lime-burning plant was placed in operation late 
in 1923. It contained three huge kilns, each 125 feet long 
and 8 feet in diameter. Two were riveted and the third ox- 
welded. 


Riveted kilns of this size have usually been made of % in. 
plate, with butt strap joints; double riveted on longitudinal 
seams and triple riveted on circumferential seams, as indicated 
in Fig. 1. A theoretical analysis of the stresses of such a kiln 
when in operation under full load indicates that the greatest 
forces existing in the steel plate are about 4700 Ib. per square 
inch, which is only 30 per cent of the safe design load for 
structural steel in buildings. Undoubtedly the metal in such 
a design is not working to anywhere near its capacity, but 
since experience indicates that riveted kilns should be made 
of % in. plate, the welded kiln was also made of the same 
thickness. The joint, however, is extremely simple. Contrast 
Figure 2 to Figure 1. 


“A paper read before the American Welding Society, New 
York, April 22, 1926. 
+The Linde Air Products Company. 


After two years’ successful operation, and in order to deter- 
mine if possible the reason for such a large excess of metal 
required in the shell, T. W. Green of The Linde Air Products 
Company made a series of determinations of the stresses exist- 
ing in the steel plates. This investigation was made by means 
of an extensometer, a precise gauge for measuring small 
changes of length in metal as the loading is applied or relieved. 

Figure 3 shows a diagram of the results of tests on the 
oxwelded kiln running empty. (The vertical scale of the 
sketch has been much magnified, so the kiln appears to be 
several times as large in diameter in comparison to its length 
as it actually is.) The horizontal straight line 0-0 represents 
no stress, and the distance from this line vertically to the 
curved line represents the amount of stress in the shell at 
the corresponding distance from the end. It will at once be 
recognized that the kiln acts as a long beam, overhanging its 
two supports. At the very ends the bending stress will be 
zero; the stress in the steel gradually increases to a maximum 
at the supports. From the supports toward the center, the 
compressive stress (in the bottom, for instance) quickly de- 
creases and reverses its direction, and at the center of the 
span increases to a maximum tension, Stresses in the top of 
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Girth Welded Joints 


Fig. 2. Single and Double Vee ad ge of Welded Joints Used in the 
Welded Kiin, 


the shell, of course, are exactly opposite, tension where the 
diagram shows compression, and vice versa. As the kiln 
rotates, these stresses continually change; what was once at 
the top of the shell soon becomes the very bottom, and then 
back again, reversing the loading at every rotation. Such con- 
tinually changing load is most severe service to withstand. 

It was estimated that the shell plus the lining, empty, 
weighs 360,000 lb. Despite this enormous weight, the maxi- 
mum stress in the shell (at the center of the span and at the 
upper support) is computed to be 3000 lb. per sq. in. A series 
of- actual extensometer measurements, plotted in the dotted 
line-in the diagram, shows that the theoretical values are only 
a trifle too high. 

Measurements made across the joints in the welded kiln 
showed no undue movement. In other words, the oxwelded 
joint acted as a homogeneous portion of the shell. Similar 
measurements across triple-riveted butt straps in the riveted 
kilns, however, showed movements from 2 to 2 1-3 times the 
amount existing in the plates immediately alongside. This 
excess movement is undoubtedly due to a slipping of the 
sheets, in and out, in and out, every time the kiln rolls over. 
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It cannot be laid to poor and loose riveting, as the work was 
done in a modern shop with hydraulic machinery, under the 
closest supervision and inspection. It is undoubtedly an in- 
herent action in a riveted joint, observed in hundreds of other 
structures, where unequal distribution of alternate loading on 
the rivets causes progressive loosening of the joints. Users of 
riveted kilns expect to shut down before many years, rip out 
the lining, and redrive a lot of loose rivets. This need never 
be expected in a welded construction. 

The maximum possible loading is shown in Fig. 4, when a 
heavy collar of material has sintered against the shell near the 
hot end. Even under these conditions the maximum stress in 
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Fig. 3. Diagram of the Results of Tests on the Oxwelded Kiln 
Running Empty. 


a welded shell is about 4,700 lb. per sq. in. However, after 
only 2% years of operation, the riveted joints would show 
movements under the same loading equivalent to a unit stress 
of 2% times as big, or 11,000 lb. This is approaching much 
closer the safe limit for a steel structure. 

The investigation thus shows why a riveted kiln must be 
made of such heavy plate. If it were not it would quickly 
work itself to pieces. The investigation also shows another 





Fig. 5. Detailed Drawing of a Riveted Skew Hopper. This Ho r was 
One of a Large Number of Similar Special Details for a t 
Collecting System. 


important fact not known three years ago. That is, that there 
is no reason why a welded shell should be as thick as a riveted 
shell. Large savings thus are possible. 

For instance, the dotted line in Fig. 4 indicates that the 
maximum possible stress in a welded kiln of this size made of 
% inch plate would be only 5,600 lb. per square inch (Cer- 
tainly a modest value). For this loading, seldom if even 
reached, the factor of safety is 6.4, based on the elastic limit, 
or 8, based on the ultimate strength after allowing a joint 
efficiency of 80 per cent. These factors will appeal to de- 
signers as extremely conservative. Maximum shearing stresses 





do not exceed 1,100 Ib. per sq. in.; temperatures 
much more than 400 deg. F., and dynamic stres 
negligible. 

It is obvious that by reducing the shell thickness 
to % inch, a very marked saving can be effected, thus 
ing the cost far below the riveted construction. In add 
saving 8 tons of steel, there would be a material s: 
bending, handling, freight, and erection. Furtherm 
actual cost of welding would be at least 1-3 less, as + 
decreases very rapidly with decrease in plate thickness 

Savings in Drawing Room Expense 
One item in welded design which is seldom apprec: 













Fig. 4. Diagram Showing the Results of Tests Upon the Oxwelded Kiln 


Running at Maximum Possible Load When a Heavy Collar of 
Material Has Sintered Against the Shell Near the Hot End. 


the saving in drawing room expense—in the time of 
men, tracers and checkers. This is immediately apparent 
comparison of Figs. 5 and 6. 

Figure 5 shows a skew hopper, one of a large numb 
similar special details for a dust collecting system. The 
design involves accurate location and dimensioning of 
100 open holes for the hopper, and an equal number « 
detailed drawings of the supporting beams. One-such 











Fig. 6. Drawing Showing the Same Skew Hopper Shown in Fig. 5, But 
Detailed for Welding. Note the Simplicity of This Drawing 
as Compared with Fig. 5. 


ing requires a total of about four days to compute, draw, trac« 


and check. 


for welding. Joints would probably be at the corners; the 


edge will also be welded to the supporting beam flange. 


than half the time is required in the drawing room. 


This advantage is multiplied when the work gets into th 


toy 


It is 
only necessary to develop each plate, show its true dimensions, 
locate any necessary bend lines, and the drawing is done. Less 


shop. Fig. 6, the welded design, merely requires reproductio! 


to scale on the metal. If sheets are too small, corners 


ar 


] 


Contrast the simplicity of Fig. 6, the same hopper designed 
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ided on where necessary. Reentrant angles are easily cut 
the blowpipe. The riveted design, however, requires 
-iderable more “drawing” by a layout man of high ability. 
‘ie must develop the true size of every sheet he cuts, make 
. ner allowance for all the flaneing, make careful note of all 
working points, and locate every rivet accurately on two 
-_ometimes three) different pieces of metal. These various 
-hop allowances are often treated as private property and the 
draftsman does not have the information necessary to draw 
templates for riveted work. In welded design, however, it is 
advantageous to indicate the cuts and bends on the drawing 
-. as to have minimum waste and minimum welding, at the 


<ame time conforming to the available sizes of sheets and the 
nossibilities of the bending equipment. 
r 





Fig. 7. Complieated Pipe System Made with Welded Joints. Such a 
Layout Can Profitably Be Developed and Dimensioned on the 
Drawing Board and Constructed Entirely in the Welding Shop. 





More needless expense, both in drawing room.and foundry 
can be saved by oxwelding the outlet gates to the bottom of 
each hopper. This particular dust collecting system required 
at least fifty different drawings for these castings, to accom- 
modate the different slopes of the hopper sides. Each drawing 
required an individual pattern to be made. At least three out 

every four of these specials could have been eliminated by 
merely butt welding the cast iron gate housing to the end of 

e steel hopper, using bronze welding rod. 

Incidental advantages, beyond the cost of drawings, are 
ilso worthy of attention. The load supported by these hop- 
ers (a few feet of flue dust) is so moderate that the minimum 

ite thickness required for rigidity during handling and for 
corrosion allowances (ys-in.) was selected for the riveted 
esign. However, a saving of all lap joints is effected by 

lded corner seams; this amounts to 158 Ib. on a hopper 
zhing 880 Ib., or approx. 18 per cent of the steel. 

Cinally, a pronounced operating advantage would accrue. 

dust collecting system under discussion was designed to 
duce a fairly strong draft. Unfortunately, there were so 





many small holes at the corners of hopper connections, and 
so many tiny leaks along the single riveted seams, that the 
operation of the entire plant was seriously hindered for months 
—in fact, until a great amount of caulking, filling and patching 
had been done. 

We may therefore recount the savings from an oxwelded 
hopper system as follows: 

Saves more than half the draftsman’s time on details 

Saves 90 per cent the time in the layout shop 

Saves three quarters of the pattern expense on gates 

Saves 18 per cent of the steel required 

Eliminates operating troubles due to draft leakage 

Certainly this is an imposing array of economies. 





Fig. 8 A Pipe Manifold, Which Would Be Extremely Difficult and 
Expensive to Construct if Fittings Were Used. Welding Simplifies 
Such Construction to a Very Great Degree Especially Where 
Close Clearance Is Necessary. 


Pipe Systems 

Very large savings in material can be made when pipe sys- 
tems are designed for oxwelded joints. Incidental savings of 
large amount can also be made in labor charges, both in the 
shop and in erection, if proper attention is given the matter 
when it is on the designer’s desk. 

Since the standard pipe thread for screwed fittings 3 to 10 
inches in diameter is about one-tenth of an inch deep, it fol- 
lows that the wall thickness of any such pipe, (whether stand- 
ard weight, extra or double extra strong) could be reduced 
one-tenth of an inch were the joints to be welded. That extra 
metal is added to the entire length of the pipe so that a few 
inches of it at the ends can be cut away again for threads. 
This one-tenth of an inch amounts to a surprisingly large 
amount of metal—for instance it weighs a ton for every 300 
feet of 6-inch pipe! 

This does not mean, of course, that wall thicknesses of pipe 
can be figured exactly and pipe of this material then pur- 
chased. It does mean, however, that in many power installa- 
tions standard weight pipe (unthreaded for welding) would 
be as suitable for the purpose intended as extra strong pipe 
for screwed flanges and fittings. It also means that for long 
oil and gas transit lines, pipe makers will furnish “line pipe” 
of considerably thinner wall and longer lengths, unthreaded 
and beveled for welding, than the corresponding sizes of pipe 
for screw couplings. 

All these make for lower first cost of materials without 
jeopardizing the utility of the line in the least. 

It has been found very desirable, from the standpoint of 
overall economy, to spend some money on the design and 
layout of intricate pipe systems for power or pumping plants 
and industrial works, even in pipe of moderate size. In the 
past, only enough information would be given on the draw- 
ings to indicate the size and weight of the pipe to be used, 
and its general course from one point to another. The pipe 
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fitter on the job would make the necessary measurements from 
point to point, cutting and threading the individual lengths to 
fit, one after another, very laboriously with bench tools. Even 
if there were no delays for missing or unordered fittings, this 
method is very costly in time and labor. 

Such layouts as shown in Fig. 7 (and even for simpler 
ones) can profitably be developed and dimensioned on the 
drawing board and constructed entirely in the welding shop. 
The various portions, in convenient leneths for shipping and 
handling, are then erected one by one from inlet to outlet, in 
a small fraction of the time previously required. In such con- 
struction, flanges are only necessary where pipes must be dis- 
mounted frequently, where valves are inserted, or when steel 
is connected to cast iron, brass or bronze. 

Pipe shops doing such work rapidly accumulate the re- 
quired templates for making conventional angles and outlets 
in the usual pipe sizes. Likewise many workmen become very 
handy in making unusual joints by cut-and-fit. Where spe- 
cial angles, as shown in Fig. 8, or intersections off center are 











Methods of welding nozzles and openings into 
vessels are shown in Fig. 14, taken from the America: 
of Mechanical Engineers’ Unfired Pressure Vessel 

PRESSURE VESSELS 

A great mass of very valuable information can 
from the Bureau of Standard’s tests on the proper 
It would take us too far afield 
yze these results. They are quite accessible, hay 
printed in Bulletin No. 5 of the American Welding 
and well warrant the close attention of all engineers ; 
in welded design. 


of pressure vessels. 


Suffice it to say that a vessel having a bursting 
to the ultimate strength of the original steel sheet 
made with double vee longitudinal butt joint, hea 
outward and connected with the shell with single ve: 
ferential seams. 

In general, the following principles 
design of all oxwelded joints: 


should cont 
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Fig. 9. ry Showing Templet Layout 








for a 90 Degree Turn or Ell, Made Fig. 10. Templet Layout for a 90-Degree Branch Connection, the Pipe Branch and the Header 


from Pipe e Mitered for. Welding. 


desired, especially where close clearance or dimension is en- 
countered, it would ordinarily be cheaper in the long run for 
the draftsman to work out the intersections by the principles 
of descriptive geometry, and forward full size developments to 
the pipe shop for use as templates. 

Such a template for a “stove-pipe angle” is indicated in Fig. 
9, It will be noted that the working surface is the outside of 
the pipe, the blowpipe makes first a miter cut, and then makes 
a second cut on each leg at a continually varying angle to the 
miter plane in order to open up a vee for welding. 

Another template for a 90 deg. branch is indicated in Fig. 
10. Note that a curve is laid out on the outside of the main 
pipe in such a manner that when the blowpipe makes a cut 
normal to the surface at all points, the bottom of the cut will 
just clear the outside of the intersecting pipe. 

Obviously, it is important that the method of laying out and 
position of the blowpipe when cutting should be plainly shown 
on all such templates. 

Experience of many years with thousands of miles of oil 
transit lines proves that the simple vee, butt joint is amply 
strong enough to develop the bursting strength of the pipe 
along a longitudinal element. This fact has been recognized 
in power piping codes. Fig. 11 shows the design of joints 
contained in the Code for the Welding of Steam Piping, State 
of Michigan. 

Many methods of attaching flanges to welded pipe have 
been proposed; several satisfactory designs are shown in Fig. 
12. If it is necessary to have a very smooth, unwarped plane 
surface of the flange, the long skirt design with a butt weld 
will be satisfactory. The Grinnell Company standard Van 
Stone flange connection is shown in Fig. 13. 


Being of Unequal Diameters. 


(a) Arrange so the flame can penetrate and melt 


“metal to the very bottom of the joint without excessive 


heating. (This is the reason for double vee welds on thi 
plates and also the reason why lap joints are generally 
satisfactory.) 

(b) Avoid welds between metals of widely different cr 
section. (This is the reason why the heads of pressure \ 
sels are reduced in thickness at the girth seam. This is 
another reason for not welding lap seams.) 

(c) Avoid placing a weld where compound stresses mu 
be carried. Bending, especially if when combined with poss 
impact, is to be avoided. Avoid especially places whe: 
slight movement will induce much splitting or prying actio: 

(d) In the layout, avoid intersections of welds meeting 
as a cross. 
where four seams join.) 

As to allowable strengths: 

Ample experience is now available to show that a competent 
tested workman, welding under adequate supervision 
with good materials and equipment, will be able to produ 
weld metal consistently which has the following tensil 
strength: 

Ultimate Tensil 
Strength of 
Oxwelded Metal 
43,000 Ib. per sq. in 


Welding Rod Used 
Plain Low Carbon Steel 
Nickel Steel ....... 48,000 Ib. per sq 
High Test 50,000 Ib. per sq. i 

(Shearing Strengths, based on the surface developing ma» 
mum shear, can be safely figured at 80 per cent of the ab 
figures.) 











(It s especially difficult to avoid overheating 


agp ite) 


i 
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Since butt welds are normally reinforced at least 20 per 
ent, and since double vee welds are inherently of higher 
‘ality than single vee welds, 


conservative figures for the 


strength of reinforced welds in boiler plates, based on the 
thickness of the plate rather than the actual thickness of the 
weld, are as follows: 


ULTIMATE TENSILE STRENGTH 


Single 
Vee Oxweld 
45,000 Ib. 


Double 
Vee Oxweld 
52,000 lb. 


Welding Rod Used 
Plain Low Carbon Steel 





Nickel Steel 50,000 Ib. 58,000 Ib. 
High Test * 52,000 Ib. 60,000 lb. 
60% 

ey aes 
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For Pipe 7/32 m. thick For Pipe over For Plate 
or less. 7/32 in. thick Y% to ¥% in. thick. 


Design and Assembly of Joint 
S is the space after tacking and should be vbout 1/16 im 
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Reinforcement on Single 
Vee Weld. 
Design of Butt Welds. 
Code for the Weiding of Steam Piping, State of Michigan, 


For Plate % to ¥% in. 
thick. 


Fig. 11. Recommended Designs of Joints for Welded Steam Piping. 


The above figures are based on a very large number of 
tests, published and about to be published taken from the 
work of over a hundred welders of ordinary ability working in 
various shops throughout the country. It is therefore believed 
that they may be duplicated with ease at any time and placed 
where it is desired to do so. 











= 























—Sid, Plain Com- 
panion Flange 


—Plate Flange 











Special Design Long 
Hub Companion Flange 


e—Special Design Long 
Hub Cast Flange 


Fig. 12. Many Methods Have Been Suggested for Attaching Flanges to 


Pipe. Some of These Are Shown in This Lllustration. 

There are those, of course, who would exclude welded joints 
from all important construction. Such people disregard 
our accumulated experience with chain and chain cable. For 
centuries chains have been used wherever the utmost of 
strength, toughness and reliability is required. Results have 
been so uniformly satisfactory that today the heaviest loads 
are hoisted, and the biggest ships ride safely at anchor, 
with chain cable; each link having a weld! 

One is tempted to rest the argument with that simple state- 
ment, were it not necessary to harmonize it with the fact that 
welds made in a blacksmith’s forge are quite variable in 
quality. The latest edition of Johnson’s “Materials of Con- 
struction,” the standard college text on strength of materials, 
contains the following on page 607: 

“On account of the difficulties encountered in welding, the 
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strength of forge-welded joints in wrought iron is likely to 
vary from 30 to 100 per cent of the strength of the parts 
joined. With the most careful hand welding Kirkaldy reports 
the average joints in round tie rods 1% 
to 3% in. in diameter as 60 per cent.” 

Such low strengths are undoubtedly due not to an inherent 
impossibility of getting a sound weld in wrought iron, but to 
the fact that each smith is a law unto himself; his work is 
seldom or never tested in a scientific manner; and his tocls 


efficiency of 
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Method of Attaching Flange, Grinnell Company Standard 


Fig. 13. Sketch Showing a Method for Attaching a Van Stone Flange. 


and skill may be entirely inadequate for the work. 

Contrast this with the methods in use at the Boston Navy 
Yard, where chain cables for our warships are made. The 
material is Grade A, double refined wrought iron, purchased 
under the most rigid specifications; the joints or “scarfs” are 
prepared systematically in special machinery; the heating is 
done in well designed furnaces; welding is done under power 
hammers of proper size and equipped with carefully designed 
mandrels or dies; double links are removed at random from 
each chain to test the strength of that chain and to verify 


Nozzle may be Forged, 
Rolled, or Van ‘Stone 


Thread not Essential, ony Type 
‘ of Flange may be used. 
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Fig. 14. Methods of Welding Nozzles In Pressure Vessels, Taken from 


the American Society of Mechanical Engineers, Uni 
Pressure Vessel Code, 
the workmen’s proficiency; and the finished chain is annealed 
at 950 deg. C. (pyrometer control.) Finally each chain is 
given a proof test so severe that it actually stretches about 
5 feet in a hundred and each weld is then given the most 
rigid inspection. 

In other words, chain cable is made under true procedure 
control; under adequate and close design of every step. And 
what is the result? Mr. C. G. Lutts reported to the Ameri- 
can Society for Testing Materials in 1920 that during the 
preceding four years, 4196 stud chains ranging from 2% to 3%4 
in. in size and each containing about 100 welds had been made. 
Just two links failed to pass the proof load! As before noted, 
each one of these chains had at least one doublet tested to de- 
struction, and the grand average for four years showed that 
chain cable made under procedure control developed 112 per 
cent of the strength required by the U. S. Navy! 

The conclusion is obvious. “Hit-or-miss” welding is worth 
60 per cent, maybe. “Procedure Control” welding will pass 

(Continued on page 50) 














Effect of Surface on Steel Electrod:; 


The Effect of Surface Materials Seems to Be Fully as Great as 
the Effect of Chemical Analysis, Especially in Electric Welding 


By J. B. Green, M. E.* 


UCH attention has been quite properly paid to the chem- 
M ical analysis of welding rods but every welder knows 
that a rod may be of so cailed perfect analysis for a particular 
job and still will not work satisfactorily. This is due to the 
fact that analysis is only one out of a great many factors involved 
with welding rod quality and no one of these factors of itself con- 
trols. A few people here and there seem to have had some 
hazy ideas that the surface materials exerted at least some 
influence but apparentily no definite attempt had been made to 
investigate the matter with any degree of completeness when 
our Research Department undertook it several years ago. The 
results of this work seem to clear up much welding phenomona 
which has in the past been mysterious at least to most men 
engaged in practicing the art of welding. Surface materials 
play a part in both gas and electric welding but their signifi- 
cance in connection with metallic arc welding is the greatest. 
While the subject matter of this article is divided into that 
which pertains especially to gas and especially to electric weld- 
ing, still, to avoid repetition, there is necessarily much in each 
part which also applies to the other. 


Surface Materials on Gas Filler Rods 

Thete are three materials which might appear on the sur- 
face of filler rods as ordinarily made by wire mills. These 
are lime, iron oxide, and copper. Lime and iron oxide are 
lubricants used in wire drawing when what is known as the 
“dry process” is employed and copper when the rod is drawn 
by the “wet process.” If the rod is annealed as the last opera- 
tion, this usually results in covering the rod with a reasonably 
thick layer of iron oxide called scale. This scale is black while 
the iron oxide used for lubricating is reddish in color. A mix- 
ture of tin and copper is quite common in wire mills. This 
gives the rod the appearance of brass plating and it is known as 
“Liquor Bright Finish.” A great many tests covering all these 
surface materials applied to low carbon, high carbon, and alloy 
rods have been made by our Research Department in the labora- 
tory and extensive observations over a period of years have also 
been made in numerous shops under commercial welding condi- 
tions. The results can be summarized by saying that none of 
the metal surfaces affect gas welding in any way, while lime 
and iron oxide, which might be classed as non-metal surface 
materials, interfere in proportion to the quantity present. No 
differences can be noted as between filler rods coated with cop- 
per, tin, cobalt, nickel or mixtures of these either so far as 
flowing qualities under the torch or quality of the weld deposit 
is concerned. They are all equally good. In the case of lime 
and iron oxide, quite the reverse appears to be true. If there 
is an appreciable quantity present, it interferes with smooth 
flow. These materials do not alloy with the steel of the filler 
rod but float around as bright specks on the liquid weld puddle. 
A certain percentage of these specks usually seem to get en- 
tangled with the weld metal just as it solidifies and become 
slag inclusions. These, of course, weaken the weld. 


So far, no wire mill has succeeded in drawing low carbon 
rods by the dry process without leaving some lime or iron 
oxide or both on the surface. To entirely remove these mate- 
rials, the rod must be pickled and wet drawn. So long as 
all the metals which might be applied in conjunction with the 
wet drawing process work the same for welding, it is logical 
to prefer copper. It is the cheapest and its color tells anyone 
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at a glance whether or not the filler rod has been ma 
wet process, and therefore, whether it is entirely 
lime and iron oxide. 

Somewhat different conditions apply to high carbon 
rods. These are much harder than mild steel 
care in the wire mill, so nearly all the lime and iron oy 
be scraped off in drawing as to make dry drawn, or | 
suitable for gas welding. While wire mills which 
made a careful study of the effect of surfacx 
filler rods may draw high carbon and alloy rods just 
for both gas and electric welding, they are not serving th 
with the best rod if they do this. The gas welder 
sist on the brightest, cleanest finish obtainable while t! 
arc welder wants all the lime on his rod he can get 

The gas welder should never use any filler rod 
been black annealed the last wire mill 
under very unusual conditions, is it necessary for the gas 
to use a rod which has even been annealed in process 
occasionally it is necessary to weid in a place so smal! 
can barely get in and then the welder must have a rod 
can wind up much like string solder. Under such condit 
Bright Annealed Coppered Rod is really the only 
and then the extra cost of such a rod is justified. 

The conclusion to be drawn from these investigations 
the popular coppered finish for gas welding rod probab! 
not be improved upon in the low carbon grades whil 
high carbon and alloy grades, care should be exercis: 
that the rod used has a perfectly clean surfac« 
lime and iron oxide is concerned. 

Surface Materials on Electrodes 

Unfortunately the subject of the effect on welding 
metallic materials on the surface of or otherwise incorpo: 
with electrodes is highly scientific. It really involves most 
the laws governing the mechanism of the metallic arc. Or 
account, only the more important phases _ will 
detail in a popular way in this article and some of the scient 
foundation, for those who care to make a deeper study 
matter, will be given in a later article. 

Experiment with Three Surfaces on One Electrode 

The starting point in a study of the effect of surface mat: 
rials is to first find out what happens when they are entir 
absent. An interesting demonstration can be made in this « 
nection by preparing an electrode as shown in Fig. 1. 
what is considered a smooth running mild steel electrod: 
analysis of this is, of course, the same throughout its lengt! 
The surface materials only are varied as indicated in the figur 
The flux coating may be omitted, leaving only the natural bare 
finish and the polished surface for the experiment. If the fluy 
coating is included the top third of the electrode may be dipped 
in silicate of soda or in acetylene generator sludge and dried 
for this purpose. 

Unless the electric welding generator has unusually 
ballast resistance or steadying inductance and windings, it is ver) 
easy in running this experimental electrode to tell, as the rod 
melts, when the change comes from one surface to another. Ii a 
bead is laid down on a plate, the surface of this bead als 
changes with each change of electrode surface. 

When the polished surface is running, the arc is almost impos 
sible to hold. The operation smooths out when the natural baré 
surface is reached and the arc becomes very steady while th: 
flux-coated portion is running. Few welders, until they have tried 
this experiment, realize that what they have always called ‘‘Bar 
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ctrodes” are not really bare but have something on, the surface 

ich, when removed, makes an otherwise good electrode almost 

manageable. 

Surface Materials on Bare Electrodes 

What is really on the surface of these bare electrodes is mostly 
lime. often also containing rust and also a little soap or grease. 
These are the common wire mill lubricants. Electrodes are drawn 
down to size in the wire mill by passing the wire cold time after 
time through drawing dies, each a little smaller than the preced- 
ing, until the finished size is reached. During this process the 
wire is in large coils, not being straightened and cut for electrodes 
until later. If the wire were not properly lubricated during 
drawing, it would break up into small pieces and the drawing 
become impossible. The more times the wire is drawn through 
the dies, the less lime, etc., is left on it. Slight changes in the 
steel, too slight to be otherwise detected, give trouble in the 
drawing and require changes in the dies. Every little change 
causes a variation in the quantity of residual lime left on the 
wire when it has reached finished size. Inasmuch as the work- 
ing qualities of electrodes depend to such a great extent on the 
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Fig. 1. Diagram of a Test Filler Rod for Demonstrating Effect of 
surface materials. 


quantity of residual lime on their surfaces, it is easy to under- 
stand why there can be a wide variation in these working qualities. 
Few electrode manufacturers have in the past appreciated the 
importance to the welder of this residual lime and it is a wonder 
bare electrodes have had much of any uniformity. The extremely 
skillful welder is able to compensate for much of this lack of 
uniformity and modern welding generators have been ingeniously 
designed to take care automatically of some variation in electrode 
properties. It seems illogical, however, to ask the welder and 
generator manufacturer to use their efforts to compensate for 
the shortcomings of the electrode producer. An attempt has 
been made in the right direction by offering the welding industry 
flux coated electrodes. The main function of these is to stabilize 
the are and the benefits from increased arc stability are far greater 
than merely making the work easier for the welder, as will be 
explained later. One general objection to flux coated electrodes 
is their cost. Rather than obtain the desired arc stability at an 
increased electrode cost through flux coating, it would seem more 
logical to accomplish it by improving and standardizing the sur- 
tace finish of what have been called bare electrodes. Such im- 
Drovement should give a uniformly stable arc permitting the 
ighest quality work with both direct and alternating current. 
lux coating would still have its field of usefulness, a field which 
as been hardly touched as yet. This is the field of special work 


| here an increased electrode cost is fully justified. 
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Standardized Surface 

What is meant by a standardized surface can probably be 
explained in the fewest words by telling the story of the develop- 
ment of Weldite Green Surface Electrodes. When the Research 
Department discovered the true significance of surface materials 
on electrodes, the first attempt to apply the knowledge consisted 
in controlling the quantity of residual lime left on the wire. It 
was found that much could be accomplished this way. It put an 
extra burden on the wire drawer, however. He has his hands 
full when he succeeds in drawing wire economically and accu- 
rately down to size. If in addition he has to finish all sizes with 
a definite coating of lime remaining, it is asking too much. This 
is especially true because it is impossible to tell just how much 
lime is left by looking at the wire. The greases and soaps mixed 
with the lime in drawing seem to make the lime sort of trans- 
parent on the surface. For instance, an electrode may not seem 
to have much lime on it. By dipping in water the soapy grease 
seems to be dissolved out and the electrode then looks as if it 
had a great deal of lime, although, of course, none has been 
added. This means that the quantity of soap and grease which 
happens to get mixed with the lime in drawing varies, which in 
turn may result in a thin lime coating appearng like a thick one 
and vice versa. The true quantity of lime not the apparent quan- 
tity is what counts in welding. Another difficulty was encountered 
in trying to apply the proper surface during wire drawing. No 
materials could be used that were not the best wire mill lubri- 
cants and this did not mean they would also be the best surtacing 
materials for welding. Still another difficulty lies in the fact 
that maximum arc stability seems to require just a slightly greater 
quantity of surface material than the maximum that can be applied 
during drawing. When all these points had been developed, it 
became evident that the thing to do was to apply the surface as 
a separate operation and of so distinctive appearance that the 
electrodes could not in any way become confused with what have 
been called bare electrodes. 

A method was developed whereby the electrodes can be 
uniformly treated in mass at a low cost and enough saved 
by relieving the wire drawing operation of the necessity of leav- 
ing a lime coating to offset this. It should be noted that the sort 
of surface being discussed is not a flux coating. It is simply the 
bare finish to which everyone is accustomed improved, standard- 
ized and made readily recognizable. 


Benefits of Standardized Surface 


Such a surface on electrodes is a very great benefit to the 
welder. On high carbon and alloy rods it has never been possible 
to leave much residual lime because the hardness of these elec- 
trodes causes practically if not quite all the lime to be scraped off 
each time the wire goes through the die. This new surface makes 
these high carbon and alloy electrodes manageable without the 
necessity for flux coating. On the low carbon electrodes, the 
standardized surface gives a high degree of uniformity of work- 
ing. The electrodes work with entire satisfaction on alternating 
current as well as direct. 


Significance of Arc Stability 

This phase of the effect of surface leads to a discussion of 
the general significance of arc stability from the standpoint of 
welding. It is self-evident that the more stable the arc, the 
easier the welder’s work. A stable arc means much more than 
this, however. If the arc is stable the metal must pass across in 
a regular stream of small particles. The result is bound to be 
a sOunder weld with the chances that occluded slag and blowholes 
will not be present. It is not always possible to guess at what 
is below the surface of a weld from its surface appearance, so 
anything that makes weld metal more dependably uniform is 
highly desirable and a uniformly stable arc contributes a large 
measure toward this end. Loss of metal from sputtering is 
reduced with increased arc stability. A shorter arc can be main- 
tained when the electrode flows smoothly. The short arc reduces 
the time that the metal is in contact with the air while passing 
across from the electrode and thus seems to reduce the quantity of 
iron nitride and oxide in the deposit. Both of these compounds 
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tend to make hard welds. The short arc is also a great help in 
overhead and vertical position welding. 


Significance of Various Surfaces 

The effects of arc stability are far reaching and the reason 
that the proper surface materials increase arc stability seems to 
rest largely on the fact that they must reduce the arc vapor 
resistance. This at least appears more logical than the assump- 
tion that surface materials refine the electrode metal. If this 
were the case, they would have no effect on pure iron which is 
already refined but they stabilize the arc here as much as on 
electrodes from impure iron. When these surface materials are 
present in quantity as in flux coatings, the slag from such coat- 
ings which passes across and floats on top of the weld might 
refine the metal after it is deposited. This is unlikely, because 
the deposit cools almost instantly to the point where the slag 
and metal are no longer liquid and refining by slag contact can 
only take place while both slag and metal are liquid. This is 
the process of refining carried on in the Open Hearth Furnace 
and it takes many hours to accomplish it. Flux Coatings there- 
fore seem unnecessary when their only function is to stabilize 
the arc. A surface can be made to do this and give all the 
secondary benefits that go with arc stability. When something 
in addition to arc stability is required, special flux coatings 
appear to be the only answer. For instance, it may be necessary 
to weld at the bottom of a deep, narrow groove. The arc would 
jump from the side of the electrode if it were not protected by 
an insulating coating. Again it may be necessary to carry across 
some of the ingredients of the electrode which ordinarily would 
be burned out, in order to give the weld metal the desired physi- 
cal properties. A special flux coating is about the only way to 
accomplish this. Extreme penetration is essential at times and 
again practically no penetration at all is desired. A slow flow- 
ing rod may be the best for certain work and an extremely fast 
flowing one must be used for other work. All of these extreme 
or special cases represent problems to be solved by flux coating. 


While flux coating is really included in the subject of this 
article and its general significance is indicated in the discussion 
of the effect of surface, still to go into the matter thoroughly 
would probably require an article as lengthy as this one for 
each special coating, so the reader should not get the impression 
that flux coatings are unimportant merely because this particular 
article does not discuss them in detail. Much the same remarks 
could apply to the oxide surface of what has been known in 
the industry as “Black Soft Electrodes.” The working qualities 
of this type of electrode depend not on its softness as is gener- 
ally supposed, but on the presence of surface scale. Such scale 
is incidental to the annealing operation carried on in the wire 
mill and its thickness is subject to variation for much the same 
reasons as the residual lime is on “Bare Electrodes.” Wire mill 
annealing equipment is designed to uniformly soften the wire, 
not uniformly scale it for welding. 


Conclusions " 

The effect of surface materials on both gas and electric filler 
rod seems to have a great deal of significance so far as metallic 
are electrodes are concerned, this significance appears fully as 
great as that of chemical analysis. Indications are that filler 
rod specifications which do not specifically mention surface mate- 
rials are lacking in completeness and will not protect the user 

(NOTE—This is one of a series of articles by Mr. Green in 
which the welding qualities of electric and gas welding rods will 
be discussed. The observations made and conclusions drawn are 
the result of a long series of experiments but it is recognized 
that other investigators may have formed different conclusions 
as a result of experiments made in other ways. Correspondence 
is therefore invited on the subjects covered, in order that any 
errors made in conclusions may be corrected and any data which 
serves to confirm the conclusions given will also be welcomed. It 
is felt that much good will result from a thorough discussion of 
the different characteristics of welding rods-and wire.—Editor.) 


against inferior rods. It is hoped that the subject matte: 
article will not only help the welder to better judge 
rod he is using, but also point the way for those concer: 
writing specifications to improve the existing ones. 





WELDED TRUSSES UNDER TEST 


A series of four roof trusses was tested to destructio: 
Engineering Laboratory of The Linde Air Products 
Buffalo, New York, during the week of May 10; the cul: 
of a year’s intensive study of the proper application of . 
lene welding to the fabrication of steel structures. 

As a first step, studies were made of various types of 
various kinds of steel shapes. A few of the most 
schemes were then built into typical truss intersections, and 
jigs built to load these joints to destruction. Unit str: 
weld metal in tension, compression and shear were determ 
this means. The variety of joint known as the “plate insert 
was shown to have marked advantages. 

Next a 40-foot roof truss was designed and built of 
tional angle-iron sections, using the information gained 
preliminary work. In testing, very elaborate framewo: 
necessary to give the upper chord of the truss the lateral s 
it would receive when placed in a building. Platforms wer: 
from each panel point and loaded with pig.iron, 

At definite increments of load the stresses in each membe: 
measured by an extensometer. At double the design | 
welded joint was vigorously pounded with a heavy hammer 
3% times the design load, the truss failed by buckling in th 
chord—no distress at any welded joint was in evidence. 
time of failure the truss designed for 21,000 pounds load 
carrying 75,000 pounds of pig iron. 

Having thus demonstrated the soundness of the unde: 
methods, four trusses were prepared for comparative test 
was designed and built by a leading structural shop; anot! 
welded by the Linde Company, using members of the sam: 
from the same mill rolling; the third was designed to hav 
same strength as the riveted truss, but since the oxy-acety! 
welded joint allows a better placement of the metal, it was 
terially lighter in weight. A fourth truss was welded of tu 
sections. 


- A summary of the final result follows: 


Total Load 

Style Weight at Failur 
Riveter Teme cdi woes: 1161 lb. 62,000 II 
Welded Truss of equal weight.......... 1150 Ib. 72,000 Ib 
Welded Truss of lighter weight...... 1079 lb. 70,000 Ib. 
Welded Truss of tubular sections... 916 Ib. 63,000 II 


All trusses failed by buckling of the top chord, a-compressio! 
member. In no instance were there any signs of distress 
joint. 

These tests were made under observation of engineers from t! 
Pittsburgh Testing Laboratory, and in the presence of several 
dependent observers and representatives of Governmental depart 
ments. More detailed results will be available as soon as 1 % 
formal report is made by the Pittsburgh Testing Laboratory. : 





LOS ANGELES SECTION HAS JOINT MEETING 
WITH AMERICAN SOCIETY FOR STEEL 
TREATING 


At the May meeting of the American Welding Society, w! 
was held on May 20th, the Los Angeles chapter of the Ame: 
ican Society for Steel Treating was invited to participate. | 
speaker of the evening was Mr. W. F. Stoody, whose paper was 3 


on the subject of the welding of heat-treated parts and the he: ; 
treating of welded parts. The discussion of this paper was io! t 
lowed by the presentation of a short sketch to illustrate som« ‘ 


the characteristics of salesmen who are selling to the local welding 
trade. 





The Ship Scrapping Industry 


Contractors Find Various Ways to 

Ships and Similar Structures With 

pwxHE disarmament conference in Washington of the powers 
| of the world decreeing the destruction of a vast amount of 
| tonnage and adverse world trade conditions, causing a sur- 
nius merchant marine tonnage, have resulted in the expansion of 
the ship scrapping industry in the United States. The increase 
shin building during the war gave the United States a mer- 
chant marine of large proportions, but with the end of hostilities, 
and the resultant relapse in world trade, the United States Ship- 
ping Board was forced to place approximately 1,000 of its vessels 


on its idle list. Many of these vessels will never be of any com- 
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mercial value, and the board, by selling the ships for scrap, has 
supplied the means for the promotion of the new industry of 
ship breaking. 





The heavily armored warships provide diffcult and hazardous 
hardships to overcome in the dismantling process. In ship break- 
ing the generally accepted method of cutting the metal plates is 
by means of the oxy-acetylene torch, and with the cost of oxy- 
sen and acetylene taken into consideration, one of the most im- 
portant problems confronting the ship breaker is the economical 
use of the welding and cutting apparatus. When scrapping is 
performed on an extensive scale, it has been found advisable and 
advantageous to install an acetylene generating plant rather than 
to use the gases from tanks. 

In cutting up tanks care should be taken to insure that all pipe 








Reduce Costs of Cutting up Steel 
the Oxy-Acetylene Cutting Torch 


lines leading to 
the tanks, and 


with air. 


the tanks ate broken and blanked off just above 
that the drained of oil and blown out 
Besides this, it is important that all sea valves should 


closed and locked, 


ipes aré 


be securely and care must always be exercised 


that the operator does not cut into sea chests or sea valves. 
Negligence in this instance would probably result in the sinking 
of the vessel. 


Taking into consideration the prices recently paid for vessels 
to be scrapped, it is interesting to note the following computa- 


tion of costs of labor and material for cutting to shipping sizes 


Various Views Showing the Use of the Oxy-Acetylene Torch in Ship Scrapping. 


and loading on cars about 6,000 tons of unpainted structural 
material erected on the building ways, and about 10,000 tons of 
armor, 13,000 tons of structural material and 350 tons of non- 
ferrous metals from ships afloat. 
Ships on Ways (Unpainted). 
Cost Per Ton 
Cost of oxygen and acetyleme........ccccclcccecceeenee-es---$ 1.00 
Loading and switching charges, handling gas tanks, 





cM ny ben NRE ICE EROS 40 
Labor for cutting and laying out cuts.......................... 1.00 
Total labor and material per ton shipped.......... $ 2.40 
Ships Afloat (Painted). 
Raeererens - SONS “MORE WUONG «coe cpedliescrneitinassianbecusaies $ 2.50 
Transportation, crane operators, light steam, air, 
power moving vessel, truck service, tug hire........ 55 
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Cutting, removal, loading of ferrous metals, removal 
of interferences such as wood, cellulose, decking, 


EE © A ee SA Se ge eS La Ke Oe ae ee 3.95 
Total labor and material per ton of ferrous 

est RSE Ratae® SRS SOR TSE ST oe a $ 6.80 
Removal, segregation and loading of non - ferrous 

SS SE Rat Bi RR. 44 , visage Tides Oe 


The Alexander Milburn Company has played a prominent part 
in the ship scrapping industry throughout the country through 
the furnishing of welding and cutting torches and other acety- 
lene apparatus, and officials of that company have pointed out 
that from the above figures it can very readily be seen that in 
order to obtain a maximum profit from dismantling operations it 
is necessary to use apparatus which will operate with greatest 
efficiency and economy. 

The illustrations depict operations in scrapping the U. S. S. 
North Carolina by N. Block & Company at the Norfolk Navy 
Yard with 17 Milburn Cutting Torches. 10,000 tons of material 
was involved in this job, more than 90% of which was done by 
the Milburn Torches. These photographs were prize winners in 
the Oxy-Acetylene Photo Contest, conducted several months ago 
by the Milburn Company. They indicate the size of the job un- 
dertaken. The contractor who did the work reports that the 
operation was completed well within the time set for it by the 
Navy. 

Another interesting ship scrapping operation in which Milburn 
welding and cutting equipment was utilized, was in the cutting of 
the warships of the German fleet which were sunk in Scapa Flow 
after the armistice. 

Cost records on cutting operations of this magnitude will differ 
considerably. Contractors and supervisors find various ways to 
reduce costs or increase them, according to their familiarity with 
the work. To look at a cutting job of this size is enough to make 
one realize that there is always a chance to devise additional 
economies in cutting operations, even though it is generally ac- 


cepted as the cheapest method of demolition on ferrous struc- 
tures. 


COMPLETE PORTABLE WELDING PLANT 
A new portable Fordson-Westinghouse electric welding plant 
has just been built by the Barton Brown Engineering Corporation, 
1109 Santa Fe Avenue, Los Angeles, which, under trial, meets 
every condition which can be exacted from such an outfit. 

The motive power and the power plant for operating the 
dynamo is a Fordson tractor. Practically the only changes made 
in the standard construction of the Fordson is an elongation of 
the wheel base to 117 inches, the substitution of rubber tired wheels, 
both front and rear, for the standard steel wheels, a Smith unit 
clutch and a twelve-inch pulley for the power take off and the 


addition of a Pharo oil turbine type governor. The . 
tractor, less the steel wheels, is $555. 

The welding plant is carried on a six-inch channel 
which surrounds the tractor proper. This frame is elect: 
and is very strong. It is supported at the front end : 
with a bearing in the center, giving a three-point suspe1 
cannot be cramped or twisted when running over uneven: 
road. At the rear, the frame rests on the rear axle hou 
tractor and has two cross members in front, one running 
crank case of the tractor and the other supporting th 
the tractor where normally the front axle is located 

The dynamo is the new type Westinghouse, of 200 
capacity, with electric exciter, and is belt-driven by a d 
six-inch leather waterproof belt from the power tak: 
tractor. The twelve-inch pulley is wooden faced and 
has a large steel fly wheel to give it constant speed wh 
fluctuates due to welding. The pulley on the power | 
the tractor can be disconnected when not in use by n 
standard Smith unit clutch. The speed of the power t 
kept constant for welding by means of a Pharo 
governor. 

Standard Ford head and tail lights for night running 
rated from a thirteen-plate storage battery which is kept 
from the welding dynamo through a relay and resista: 
The storage battery also is used for ignition, making 
easy to start in cold weather. The control rheostat, 
voltmeter and so forth, are in a steel box in front of t! 
and the storage battery sits directly under this. 

The rear seat is a special cushioned affair with an vy 
back and rests upon a spring. The exhaust gases a: 
straight up through the muffler, keeping poisonous gas 
from the operator. Tool box and rack for oxygen and 
bottles are back of the driver’s seat. 

The increase of the wheel base to 117 inches and t 
rubber tired front and rear wheels makes it possible to 
the plant over boulevarded roads anywhere. It steers ver 
and is easy riding 

The price of this unit as described totals $2700. Of 
tractor, less the steel wheels, contributes $555; the generat 
The Barton Brown Engineering Corporation contributes 
to this total, which covers the cost of producing the fram: 
the cost of mounting, engineering, wiring, clutch, pulley, g 


_40x4-inch rubber tired wheels in rear and 24x3'%-inch rubbe: 


wheels in front, extra Fordson axle and the other smal! ap; 
nances which enter into its construction. Under test, it has 
to be remarkably efficient and commends itself both for that 


for its extreme mobility. As described, the outfit has a road sp 


of sixteen m.p.h., but by expending an additional $75 for 
speed worm, this speed can be considerably exceeded. I: 
words, under its own power this outfit can always go to th 




















Complete Portable Welding Plant. 








Welding in the Conveyor Industry 


Bolting and Riveting is Giving Way to Electric Arc Welding in 
the Construction of Concrete Mixing and Conveying Equipment 


SZTNTIL a year or two ago, rivets and bolts were used joints are absolutely rigid and there is no sway and con- 
U exclusively in constructing the machinery and equipment sequently no wearing, shearing, or leakage at the joints. Hole 
used for mixing and handling concrete. The manufactures alignment is also eliminated 

of this equipment thought that was the only process that The very interesting equipment illustrated in this article 
ould be used? They believed that rivets were the only prac- was fabricated at the Archer Iron Works, 34th Place and 
tical means of construction. Lately, however, they have Western Avenue, Chicago The welding is done under the 
changed their point of view and turned to electric arc welding complete supervision of Mr. Kush who is the plant superin- 
for the fabrication of this equipment. tendent in charge of this work. 

The adoption of electric arc welding has not only made a Mr. Kush at first looked upon welding in a very skeptical 
superior product possible but it has also considerably cut down manner. He thought welding was merely a fair process to be 
the cost of manufacturing. For instance where three men used for patching up broken parts of machinery where there 
could formerly rivet four long concrete chutes a day, now one was no strain. He did not think it was a method which could 
man can turn out ten of them in the same length of time. be used in the fabrication and construction of machinery such 











Welded Concrete Construction Machinery. 


I. Conerete Conveyor Bucket. II. Conerete Hopper. III. Mixer Drum. IV. Pile of Welded Hoppers. V. Coal and Concrete Chute. VI. 
Lower Connection Concrete Chute. VII. Upper Connection of Concrete Chute. 


This important saving in time and labor is very great, but not as concrete mixing and conveying equipment. This equipment 
as vital, however, as the fact that the job is made much more he thought received too hard treatment, and if welded would 
rigid, much lighter and much more durable. Where the rivets give a lot of trouble. 
and bolt-heads used to cause friction and stop the flow of One day, however, a welding wire salesman visited his plant 
concrete, welding allows the material to roll down the chutes and pointed out to him how far superior the welding process 
without any impediment. The welds cannot shear off as the was the old-fashioned riveting process. Mr. Kush continued 
bolt and rivet-heads used to do and needless to say; when an to be skeptical but before the salesman had left he agreed to 
article is properly welded it is leak proof. give it a trial. From then on the salesman kept in touch with 
The most important feature of advantage in the welded the Archer Iron Works and suggested various methods of 
construction over the riveted construction is that the chutes Construction, and when called upon, was even instrumental in 
are absolutely rigid. There is no sway where the sections are S¢curing competent welders for the work. 
oined together, fewer cross pieces are needed and the work The first few men who worked on this job did not prove 
on the whole is very much simpler. Heretofore when rivets very satisfactory. They had been working on other kinds of 
« bolts were used there was always a lot of play and sway metal and other types of work. Although they were good 
1 the joints and the material used also had to be a great deal welders, still several failures resulted. Mr. Kush lost his 
heavier. Now, with welding, the metal used is lighter, the faith in welding again and had to be entirely resold by the 














44 ‘THE WELDING ENGINEER 


same welding wire man. This time he suggested that his 
first plan be adopted, which was to secure a good competent 
man within the organization and train him to be a welder. 
Mr. Kush decided to try this plan and took a lot of time to 
decide who would be best fitted for the task of welding super- 
visor and trainer of welders. 


The man Mr. Kush selected to break in as a welder hap- 
pened to be the best riveter, who was the most valuable man 
he had in the organization. It was only a short time before 
this man was also entirely sold on the welding process. He 
found it far superior to the riveting process for he could see 
that he was turning out a great deal more work than he had 
been able to do under the old method and that the work was 
of a much higher standard. At first while the program of 
training was going on the plant was only operating at about 
20 per cent efficiency. But now after systematically going 
after the problem Mr. Kush reports he is operating on about 
a 95 per cent efficient basis in his welding department. 

Aside from the welding as applied to this particular type of 
machinery the entire attitude of the plant has been changed. 
Now, when any piece of machinery is broken Mr. Kush im- 
mediately thinks of his arc welder and decides that it should 
be repaired or rebuilt with arc welding. In this way alone 
he has saved the cost of his original installation many times 
over. By being able to quickly repair costly machinery at a 
very low figure he has saved the time which would have been 
lost if it had been necessary to take down the machinery and 
wait for new parts to be shipped and installed, and in addition 
the price of the new parts. In other words, he has had an 
unbroken chain of operation which has been entirely un- 
affected by breakdowns or accidents to the machinery around 
his plant. 


In the illustrations, No. 1 shows a concrete conveyor bucket 
which is all welded except the supporting frame. There has 
been some thought of welding the frame but owing to the 
shipping of the conveyors to various parts of the country it 
has been found advisable to use bolted construction so that 
the frame can be knocked-down and shipped in a smaller crate, 
rather than ship the conveyor all in one large awkward piece. 
For city shipment, however, Mr. Kush plans to use welded 
construction for the frame. Before welding was adopted this 
bucket was a very ungainly affair with large angle reinforce- 
ments bent around each corner and riveted through with many 
rivets. Now there is just a lap seam weld around each end 
of the bucket. Naturally the job is much smoother and 
very much stronger and more rigid than before. Another im- 
portant feature of this bucket is that there is absolutely no 
concrete leakage. The metal welded is 14 gauge and on this 
type of work they use a % inch to ¥% inch coated rod. 


A concrete hopper which is all welded is shown in illustra- 
tion No. 2. The flanges around the top are riveted, as this 
is an old type hopper. It has now given place to the type 
illustrated in No. 4, which shows the flanges tack-welded to 
the hopper. The tack-welds are so strong that it has been 
found unnecessary to weld the entire length of the seam. 
Rivets are only used on the hangers on this new type of 
hopper and according to Mr. Kush welding will be used in 
the future. In fact the majority of the hoppers he is turning 
out now do use welded construction here. 


A concrete mixer drum is shown in No. 3. It has one 
longitudinal seam and two welded seams around the top and 
one at the bottom where the channel flanges are welded to 
the drums. The ends of the drum are also welded to these 
channel flanges, making the drum entirely welded with the 
exception of the gear which is riveted. Rivets are used here 
so that when the gear teeth are worn or broken the gear can 
easily be removed and a new one attached. This mixer drum 
is made of 12 gauge steel and on this type of work Mr. Kush 
uses #z-inch and 3-16-inch coated rods. An inspection of the 
inside of this drum shows that the mixer blades are also 
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welded. Welding in tihs instance cut out more than 
cost of manufacture with riveting. One readil 
stand that it was a difficult job to rivet the blades 
inside of the drum and also to rivet the channel fla: 
ends so that they would be tight and rigid. Now tl 
leakage is entirely stopped. 

Another piece of concrete equipment which is ek 
welded is shown in No. 5. This chute may be used 
Mr. Kush has made up a large number 
for use in both industries. The cross members ar: 
to the sides, giving great rigidity to the chute. \\ 
length of the chute is welded to the other length, a | 
That is, the upper section of the chute laps 
lower section on the top and it is welded clear acr 
the chute is turned over and where the lower part ove: 
upper part it is again welded, this time from the bot 
this way you get a double weld and a nice, smooth joint 
allows an uninterrupted flow of material. It is impos 
one of these chutes to ever fail because there are n 
There are no uneven or rough | 


can 


or concrete. 


is made. 


rivets to shear off. 
the chute to cause the concrete to clog. 

In the illustration designated as No. 6 one can se 
tom the lower half of a concrete chute. 1 
from the hopper to the work and the lower connecti 
There is a great deal of welding on one 
To take care of this work Mr. Kush has des 
special jig. These chutes are made in two sizes, 20 | 
30 feet in length. The jig is designed primarily to ta 
of the longer chute but by placing a cross member i 
the 20 ft. chute can also be easily handled. The fitti 
the end of the chute are welded on and all of the cros 
bers are also welded. The same lap weld type of « 
tion is used in these round bottom concrete chutes 
described for the flat bottom coal chutes. 

No. 7 shows the upper part of the same concret: 
showing the upper connection which attaches to the | 
This upper connection is also entirely welded and agai: 
have an entirely leak roof piece of equipment, free from.: 
and bolts, and thus giving great strength and rigidity 

Mr. Kush is now an enthusiast over the welding proces 
diligently searches for new welding applications arou: 
plant. From close observation one can see that his searc! 
pot been fruitless because every day rivets are giving wa 
welding. Where a joint was riveted yesterday it is 
today; where a new piece of machinery was ordered yeste: 
day, the broken piece is welded today. Welding is in pro 
nence everywhere in the Archer Iron Works and the compa 
is now a great booster of the welding process. 

Such enthusiasm is not based alone upon their own sat 
faction regarding the ability of welding to solve their pro 
lems. They have great faith in welding, and this faith 
proven every day. Every day one customer or another 
ments favorably up, their new method of construction. T! 
neater, leak proof jobs are selling more equipment and mo! 


side of 


shown. 
chutes. 





satisfaction. Where an order for equipment was former! } 
nothing more than an order, now the filling of that order is if 
always rewarded with a compliment from the buyer. It al! 3 
just goes to prove that where manufacturers are willing to b 4 
shown, welding will not only show them how to do their wor : 
economically, but it will also help them to sell more of their 3 
products. F 


LINCOLN STEEL ACQUIRES KORO 
The Koro Electric Corporation, Chicago, formerly manufac- 
turer of Koro Welding Electrodes, has been purchased by th: : 
Lincoln Steel Company, 2320 W. 58th St., Chicago. The Linco! A 
Steel Company are distributors of the welding rods and wires 
made by the Page Steel & Wire Company and also of the ste 
and iron sheet stock made by the American Rolling Mills Con 


pany. The Lincoln company will manufacture the complete lin 
of Koro wires and market them through dealers who handle weld 
ing equipment and supplies. : 
‘ 
Pe vd 





Gas Products Association Convention 


RRANGEMENTS have been nearly completed for 
d wr he annual summer meeting and convention of the 
Gas Products Association. French 


Lick Springs Hotel, French Lick Springs, Indiana. The 


The meeting place is 


membership of the association includes about fifty plants 
manufacturing, oxygen, acetylene and hydrogen gases and 
supplying them to the welding trade compressed in cylin- 
dows A number of oxy-acetylene apparatus and supply 
manufacturers are represented in the association as asso- 
ciate members and a great many of the active members 
sell apparatus as well as gases, some of them manufac- 
turing apparatus and others acting as distributors for 
manufacturers of standard lines. 

It is evident from this description of the membership 
that in this group there is keen interest in the development 
of the oxy-acetylene welding and cutting processes. It 
has therefore become customary at the meetings of the 
Association to divide the program into two groups of sub- 
jects. One of these groups has to do with the problems 
of operating and managing gas producing plants and the 
other group is concerned with the uses for the product, 
that is with subjects pertaining to oxy-acetylene welding 
and cutting. 

In this latter group, for this year’s program two splen- 
did papers have been arranged. Mr. H. E. Wetzell, 
engineer of the Smith & Oby Company, Cleveland, is to 
talk on the subject of pipe welding for the building con- 
tractor. Mr. Wetzell has contributed generously to the 
progress of pipe welding in the city of Cleveland and 
those who are working along the same lines will be able 
to get some valuable suggestions based on actual experi- 
ence as a contractor in the plumbing, heating and ventilat- 
ing industry. 

Another recently developed field which offers immense 
possibilities is the making of general repairs with bronze. 
Mr. W. S. Swift, engineer of the American Brass Com- 
pany, is expected to present a paper on this subject. Great 
strides have been made in the last few years in the appli- 
cation of the ‘bronze filler rod for welding everything 
from heavy locomotive frames to slight cracks in thin sec- 
tions. The references which have so far been published 
do not begin to indicate the great field of usefulness for 
this process. 

Executive sessions and committee reports naturally 
bring Out many subjects for discussion which are of par- 
ticular interest to men who are all engaged in the same 
class of work. The members have always expressed them- 
selves as being very much gratified by the help and in- 
spiration received from these discussions. 

Then there is the lighter note. French Lick Springs 
has an international reputation as a pleasure resort and 
plenty of time will be allowed to the members and guests 
to relax and make the occasion furnish pleasure and en- 
tertainment. The spot would not have been picked out 
for a summer meeting if it did not provide an excellent 
golf course because this is a favorite pastime of many of 


In arc welding ?.......... 


those who will be present. This year golf will be a strong 
drawing card because Mr. A. J. Russell, president of the 
Bettendorf Oxygen Company, and a prominent member 
of the association, recently joined the ranks of the Hole- 
in-One Club. 7 The newspaper accounts give him credit 
for completing a 125 yd. hole with a single perfectly ex- 
ecuted mashie shot at the Davenport Country Club. So 
far as is known Mr. Russell is the only member of the 
association to enjoy this distinction and it is certain that 
the golf fans who will be present will make a strong 
effort to accomplish the same feat and share honors with 
him. 

The days for the convention are June 21, 22 and 23. 
It offers the members and invited guests three days 
crammed full of a perfect mixture of business and pleas- 
ure. Those who want to know what the proper propor- 
tions of these two ingredients are the result in three per- 
fectly spent days should not fail to make their reservations 
and “join the bunch.” 





HOW WELDING SCHOOLS CAN BE 
HELPED 

A little while ago a school in Los Angeles, California, decided 
to install apparatus for giving a course in gas and arc welding. 
The Los Angeles Section of the American Welding Society be- 
came interested in this school and offered its co-operation to help 
make the course successful. One of the first steps taken was to 
send a circular questionnaire to a large list of industrial firms in 
Los Angeles and vicinity in order to get first hand information 
regarding the qualifications of good welders from the employer’s 
point of view. It was thought that from the answers to such a 
questionnaire those who were interested in the school would be 
able to form a most intelligent judgment of the requirements of 
a complete welding course and would consequently be in good 
position to advise the instructors regarding the contact of such a 
course. Following is a list of the questions included in the cir- 
cular : 
Wires. Ceres. GE. iredenatey Are VOUl BE Tic tdelwnecsgeicntierteeee 
What operations or tests must a welder be able to pass before 
UIE MII NRTIN 8 0 -.0.s sonics cescsostsceiesthp ibsndalistgietadligtiaatn nama aesieteiaa Maint neinaaa 
W hat 1 must ihe be wile to rs to ‘deseeve OS SE 
In acetylene welding ?... 
What metals? 
What dimensions? ..... pe OL POLI 
eee RENEE. OE WORK [<.-s..c.cic eae icineseeeren nites 
Would you employ a graduate of a welding school who had had 
MRE I COO saan ssc senecc teen eesies ehieoedinichioseiperipentesommnes 
How long a course should a welder of average intelligence be 
EE a eealcackes Ce Sea NO ERNE RE 6 2 LAR = ONE OS. tA AR OEE 
What other information than actual operation of the torch or 
t-e peeeered of te welllet Pon... nc ei eit 
Add what other questions with answers to same that you think 
would be beneficial towards getting a good journeyman welder. 

















The June meeting of the Los Angeles Section was held on 
June second. The members had an opportunity to listen to 


a talk by Mr. James W. Owens, of the Newport News Ship- 
building and Dry Dock Company. Mr. Owens is a nation- 


ally recognized authority on welded design and his subject 
was Stresses in Welded Design. 
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WELDING PLAYS IMPORTANT PART IN CON- 
STRUCTION OF ELECTROLYTIC 
OXYGEN-HYDROGEN PLANTS 


Hydrogen for Synthetic Ammonia, Hydrogenation 
of Oil and Other Chemical Progresses 
By Wm. F. McKay, Chief Engineer, International Oxygen Company 
HE recent installation of a Knowles plant for the production 
2 fie 1,750,000 cubic feet of hydrogen per day at Soulon, France, 
is of timely interest to the chemical industry in this country, in 
view of the numerous projects of large magnitude now in hand 
calling for a dependable supply of pure hydrogen at a low cost. 
This is the twenty-fifth of its kind built under the Knowles patents. 
There are several types of electrolytic generators available for 
the production of hydrogen, all following the same basic prin- 
ciples. These consist of two or more electrodes, a container for 
the electrolyte, and one or more diaphragms for separating the 
oxygen and hydrogen. With these will be found such accessories 
a bus bars, electric terminals, insulators, water feeds, gas offtakes, 
indicators, etc. 





Sectional View of Knowles Plant. 


In comparing the relative merits of various generators emphasis 
should be placed on the choice of materials, simplicity of construc- 
tion and assembly, durability of all parts and low cost of main- 
tenance. The comparison should further include the electrical effi- 
ciency of the generator, as that is the prime factor affecting the 
power consumption, and, therefore, the cost of the gas produced. 

The Knowles generator was developed by Mr. A. Edgar Knowles, 
chairman of the International Electrolytic Plant Co., Ltd., of 
Great Britain, as a result of extensive experimental work com- 
bined with over thirty years of practical experience in this field. 

Basically this generator is of the multipolar type, consisting of 
a tank containing the electrolyte in which are suspended alternate 
anodes and cathodes, each covered by an individual collecting bell 
with an asbestos diaphragm senarating the electrodes. Alternate 
plates in each generator are connected in parallel, and copper links 
at both ends of the generator couple each set of electrodes in 
series with those of opposite polarity in adjoining generators. The 
number of generators coupled in series in any one battery will 
depend upon the supply voltage available, and the number of bells 
assembled in each generator will depend upon the amperage that 
can be supplied to produce the volume of gas required. 

Each electrode and collecting bell is a complete unit in itself, 
but all the bells in any one generator are welded together into a 
solid block and may be lifted bodily from the tank complete with 
all connections in one operation. 

The materials entering into the construction of this generator 
have been carefully selected with a view to long life and consist 
of steel, asbestos, ebonite and copper. Its inherent simplicity is 
perhaps one of its strongest points. This has been accomplished 
by the use of the unit system of construction and the elimination 
of rivets, bolts, flanges, gaskets, bushings, intricate chambers, 
castings, and similar weaknesses. 

Current is supplied to the electrodes by staggered lead-ins, to 
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which they are welded, with terminals on the toy 
Oxygen and hydrogen are carried off from the bells 
fold lines, one for each gas, running across the t 
erators, and connecting with common offtake pipes 
tery. These are specially constructed so as to imme 
to each individual generator any electrolyte carri 
gases generated therein, thus insuring operation at 

high efficiency. An automatic gravity feed systen 

tilled water to each bank of generators and maintai: 
level of electrolyte independent of the rate of gas pri 


i 


Figure 1 shows the construction details of the k 
erator. In each electrolyte tank are a multiple nun 
trodes, each welded to a lead-in, and suspended 
from an individual collecting bill. The lead-in is ins 
the sealing tube by an ebonite tube, and by a surfac 
series of copper connectors connect the two lead-ins 
electrode together to insure an even distribution 
terminate at the bus-bars paralleling anodes and cat 
oxygen and hydrogen from each collecting bell is led 
of manifold pipes to its respective offtake provided wi 
tubes between generators. The asbestos diaphragms a1 
The skirting surrounds the entire block of bells and i 
on which it may rest when lifted from the tank for 

There are several distinctive features contributing 
efficiency of this generator and these are: low current 
minimum voltage drop on all conductors and joints, t 
of current carrying joints in contact with electrolyt: 
tribution of current, and therefore even evolution g 
entire surface of the electrodes, thorough and lasting i: 
electrodes, offtake pipes, feed water pipes, and electro! 
short, every assurance that all of the current applied 
erators is utilized in electrolysing the water. 

Prolonged tests of Knowles generators have shown 
average purity of over 99.8%. This high initial purit 
inherent feature of the construction of the generat 











Knowles Installation at Toulon, France. 


stitutes the most positive proof of its safety. It is due largely | 
the low depth of electrodes and the large volume of electrolyt 
between them. Other features of merit in this respect are exce| 


tionally low gas content in the electrolyte, free circulation 


solution under equal pressure, automatic atmospheric release, ind 
pendent unit construction, and total absence of intricate chambe: 


or restricted passages. Where desired auxiliary purifiers cai 
supplied to increase the purity to practically 100%. 

The Knowles gerierator is available in a wide range of 
varying from 166 amperes to 12,500 amperes. Each size may, 
course, be operated efficiently at any current density desired 


to its maximum, the hydrogen output being directly proportio! 
to the current applied. As is the case with all electrolytic ge’ 


erators the highest electrical efficiency is obtained at the | 


current input, and the most efficient rate of operation will depe 


upon the cost of power. Thus, when power is available at 
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+ rate as in off-peak periods, the generators can be operated 

aximum current input. The Knowles plant can be started or 

down by the mere throw of a switch and operated contin- 
or intermittently as may be found practicable without 
eweciahie loss of efficiency. 

“While Knowles patent electrolytic generators are being installed 

marily for the production of high purity hydrogen at low cost, 
vache installation will automatically produce oxygen 99.5% pure 
“a a by-product in the usual ratios of one cubic foot of oxygen 
to two cubic feet of hydrogen. Oxygen of such high purity can 
be readily marketed in many localities and frequently brings suff- 
cient income to cover the entire cost of producing the desired 
hydrogen and even yield a substantial profit in addition. 

The International Oxygen Company, Newark, N. J., well known 
as pioneers in electrolytic cell developments in the United States, 
holding numerous patents in the field, have now taken over the 
exclusive distribution and manufacture of the Knowles Generator 
for the United States and Canada. 

INFLUENCE OF DESIGN OF STRUCTURES IN 
WELDING 

The most interesting paper has just been read before the Insti- 
tute of Civil Engineers, London, by J. N. Reeson, in which he 
dealt with the influence of electric welding on the design of 
structures, and described its application to the repair and construc- 
tion of gasholders and other plants owned by the Metropolitan Gas 
Company of Melbourne. He described the advantages of electric 
welding over riveting as greater security, simplifications of design 
in the office, and economy in the workshops and field. 

To obtain informatoin on various points on which doubt has 
been expressed, such as the strength of electric welds in actual 
practice, the effect of corrosion on the weld itself and on the 
welding deposit, and the cost in comparison with riveting, some 
hundreds of tests were made, not fewer than six of each type of 
joint being tested to destruction. The tests were analyzed by the 
designing staff in order that the requirements of welded joints 
should be known. As a result the size of electrode, number of 
runs, and lineal length of electrode to be deposited per unit length 
of weld are specified on the drawings. *To measure efficiency elab- 
orate log sheets were evolved to check these important items; as 
covered electrodes only are used, it is essential that this valuable 
material should be carefully accounted for. The most important 
factor is the training of the designing staff; welding is not a 
mere substitute for riveting. The use of welding simplifies design 
very considerably. A great saving may be effected in weight of 
material, the whole structural workshop routine is changed, and 
the use of jigs is a necessity. 

The causes which led to the adoption of welding by the author’s 
company date from 1916, extensive program of gas- 
holder construction became necessary in Melbourne. A _ large 
gasholder, containing upwards of 2,000,000 cubic feet of gas col- 
lapsed in 1920. The thin sheeting of the crown ripped off close 
to the curb like the lid of a tin, and the released gas ignited and 
burned in a mass high above the holder. Investigation showed 
that the fracture of the thin sheets was invariably at the lap of the 
sheets and not through the rivets, as might have been expected. 
The author decided to substitute welding for riveting for joints 
of thin sheets, which, in the damaged holder, showed signs of 
serious internal corrosion. The exterior of the sheets had been 
well preserved, there was no evidence of weakness, and the holder 
was of the type usual at the period of its erection. The author 
decided to increase the strength of the sheets of the new holder 
and of the structure generally. Extensive experiments were made 
in the company’s work shops and at the Melbourne university, and 
it was evident that there would be no difficulty in obtaining a joint 
at least as strong as the sheet, as compared with a 55 per cent 
strength of the single riveted joint. 

The new holder has many novel features; the vertical stays are 
much stronger than is customary, and all the sheeting is ¢&th inch 
u three lines, the crown curb cups and dips and outer lift curb 

ing, of course, much stronger. The welding of the side sheets 


when an 
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at first presented great difficulty, owing to lack of knowledge of 
the behavior of the sheets under local heating by welding and of 
the distortion caused by contraction. The methods used in erec- 
tion had to be modified to overcome the difficulties as they arose. 
The outer lift was erected first and the middle and inner lifts — 
followed, but later experience enabled the author to devise an 
entirely different method, whereby the erection is much simplified. 
The welding of the crown sheeting followed, and no difficulty was 
experienced in the overhead welding of these sheets. Both sides 
of the lap were welded, although tests showed that a joint welded 
on one side would be stronger than the single riveted joint. No 
tape was used, and this in itself is a great advantage, especially in 
hot climates where the tape perishes. In the length of seams— 
14 to 15 miles—only about half a dozen “weeps” were observed 
on testing. : 

The design and construction of the new gasholder of 2,750,000 
cubic feet was then proceeded with. This is 163 feet in diameter, 
and 144 feet high, and is exclusively electrically welded. The 
original tank was increased in depth by a reinforced concrete exten- 
sion of original design. This holder has four lifts and the framing 
consists of 16 steel standards 144 feet high, with five tiers of 
horizontal struts and wind bracing. The floating bell embraces 
many novel features, and the whole structure, weighing 760 tons, 
was fabricated and erected in ten months. On testing not a single 
leak was discovered. 

In the last of the two other gasholders constructed a radical 
alteration from existing designs has been carried out, in that the 
fram\ing consists of tubular columns and tubular horizontal struts. 
Ingenious methods of testing these columns—which are 145 feet 
high—and struts were adopted, and the new method enables a 
great saving of material to be effected. 

Other welding work consisted in the placing of strong rein- 
forcing nets over the crowns of all old gasholders to prevent the 
fracture of sheeting. A 3,000,000 cubic feet set of condensers, and 
a set of steel purifiers of similar size, were fabricated and erected: 
at a cost of £13,000 ($65,000) against £22,500 ($112,500) for a 
similar set erected a few years before. Other plant includes tar 
extractors, ammonia concentrating plant, liquid pumping plant, 
steel chimneys, and a bridge consisting of a gas main, 24 inches 
in diameter and 90 feet long, which has been subjected to several 
serious floods witoout damage. 


WELDING MAKES CHEAPER AND BETTER 


ROLLERS 
By Chas. Haeusser 
A progressive concrete block manufacturer who builds, im- 
proves and repairs his machinery by welding shop methods, 
recently brought into our shop two pieces of 2 foot shaft 6 feet 
long, 4 cast iron collars and 4 boiler plate discs 10 inches by 


14 inch, together with thirty-two 1 inch half round iron bars 4 feet 
long. 




















Welded Roller 


He: ordered this material made into two squirrel cage rollers. 
We preheated the discs and removed the scale. Then the collar 
was fastened to the discs with a fillet bronze weld. After weld- 
ing the discs to the shaft it was necessary to hold 16 bars at A for 
welding at X in the order shown on the diagram, 1-2-3-4-5-6. 
This prevented warping of the discs by giving equal tension to 
the bars. Four rubber bands were sliced from a discarded inner 
tube and slipped around the bars to hold them in place until they 
could be more securely fastened by iron clamps as shown in C. 
The oxy-acetylene process and nickel steel welding wire was 
used, to make this job a success. 
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ONE THERMIT WELD SAVES 32 THOUSAND 
DOLLARS PLUS 
3y H. D. Kelley* 

During the severe blizzard, the first of March, 1926, a Thermit 
weld was made on the housing of an Allis-Chalmers stone crusher 
for the Casparis Stone Company, of Logansport, Ind. 

There were two cracks in this housing and the cracks were 
located in a pit 22 feet underground. One of the cracks was 5 
feet long and 1,200 pounds of railroad Thermit were used in 
making the weld, while the other crack was 8 feet 6 inches 
long and 1,500 pounds of railroad Thermit were used. The pro- 
cedure for making this Thermit weld was first to see that the 
parts to be welded were separated. This was done by cutting the 
gap and then applying a wax matrix or pattern the shape of the 
finished weld. A sheet iron mould box was then placed entirely 
around the broken part of the gap. Thermit moulding material, 
which is a mixture of silica sand and plastic clay, was next 
raramed upon the parts to be welded. The proper heating gates, 
pouring gate and risers were placed in the sand as the mould was 
rammed up. 

After completing the mould, the crucible was placed in position. 
The capacity of this crucible was 1,500 pounds of Thermit. A 
heating torch was then applied to the heating gate. This melted 
out the wax, dried the mould and brought the parts to be welded 
up to a temperature of about 1,500 degree Fahrenheit. Thermit 
was next placed in the crucible, the heating gates were then 
plugged up and the Thermit ignited by ignition powder. The 
reaction of the Thermit took about one minute. The plugging 
material at the bottom of the crucible was then tapped. This 
allowed the Thermit steel to take the place which had been occu- 
pied by the wax and amalgamate with the original or parent metal. 
After the Thermit steel was poured into the mould it was allowed 
to cool for fifteen hours. Then the mould was stripped and the 
gates and risers were cut off. This completed the weld, as there 
was no machine work necessary on this casting. 

This work was completed in six days, at a total cost for the 
complete weld of $2,736.44. The total cost of materials was 
$1,898.52, while the total cost of labor was $837.92. The cost of 
a new casting would have been about $35,000.00, and it would 
have taken approximately 90 days for its delivery and installation. 
The cost of shutting down this plant for 90 days would have 
been enormous, but not figuring this saving, the net saving between 
the cost of a new casting and the cost of welding amounted to 
$32,263.56. The cost was considerably more than it should have 
been, because prior to calling The Metal and Thermit Corporation 
in on this job the Casparis Stone Company had given it to an 
electric welding company. They prepared the crack for welding in 
the usual way, that is by ving it out, but after starting the work 
they decided, that owing to the large size of the parts to be welded 
a Thermit weld should be used. However, they had already made 
a double “V” and this necessitated the use of an excessive amount 
of Thermit which would not have been the case if the weld had 
been prepared for a Thermit weld in the first place. 





*Thermit Department, Metal and Thermit Corporation. 





PIPE WELDERS USE BOTH WELDING 
AND CUTTING 


The usefulness of the oxy-acetylene process to the pipe 
fabricator is emphasized by the fact that in this kind of work 
there is a constant demand for both welding and cutting opera- 
tions, both of which allow attractive savings to the user. The 
accompanying photographs, forwarded by the Purox Company, 
show the use of their equipment for both welding and cutting on 
pipe work. The first is a forceful illustration of the savings 
effected at the Los Angeles shops of the Pacific Fruit Express 
Company, where the pipes of ammonia condensers are now being 
welded. The first reason for welding the pipes is because they 
have found that gaskets rot out in fitted joints, causing leaks in 
the line (leaks. in an ammonia line are expensive), and no end of 
trouble, whereas the welded line is as permanent and free from 
trouble as any continuous section of pipe can be. Another reason 


. the Los Angeles Gas & Electric Company cutting flange: 





for welding is found in the reduced cost, as they hav. 

that the cost of a fitted joint is $7.20 per fitting, plus ¢ 
installation, compared to the cost of $1.50, including | 
welded joint. In the photograph the ammonia conden; 
in the foreground are welded, while the section in ; 
made up of fittings. The second photograph shows a P 
cutting torch and a standard cutting torch in use at ¢! 








Pipe Welders Use Both Cutting and Welding. 





brazine on dirty traps. It will be recalled that the brazing « 
main joints by public service companies has been the them 
many articles in the trade press during recent years, but not 1 
has been said concerning the important part played by the 
torch in this work. These two money saving tools work t 
in a great many different types of plants, and in tank work 
pipe work the combination is almost indispensable. 


JUNIOR MODEL OF THE MANN MASTER 
CONTROLLER 

The Electric Welder Controller Company, Pittsburgh, 
sylvania, manufacturers of the Mann Master Controller 
electric arc welders, have just put on the market 
model of their controller which is smaller in size t 
regular model and sells at a lower price. This smaller : 
is recommended especially for use in connection with mac! 
which are operating on thin sheet metal. 


J. W. DUNHAM JOINS KEITH DUNHAM 
ORGANIZATION 
J. W. Dunham, better known as Jimmie, the son of M. K 
Dunham of the Keith Dunham Company, Chicago, was g: 
ated this month from Massachusetts Institute of Tech 
and immediately after graduating proceeded to Chicag 
cept a position with the Keith Dunham organization. Ji! 
has devoted considerable study to the subject of compr: 
gases and is familiar with the operation of acetylene and 
gen plants. It is reported that his first duties will ke 
busy for awhile at the acetylene cylinder plant maintain e 
the organization in Milwaukee, Wisconsin. Li 








wim a at 








ine, 1926 


INTERESTING WELD REPAIR OF LARGE 
CASTING 

The casting illustrated is a punch press which was broken into 

ree parts, the breaks extending through both bearings, which 

ecessitated a repair that would allow machining. welder 

ised the electric arc process with a Koro special black coated mild 

steel rod, and no preheating was done. 


The 


In order to preserve the 
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Welding Put. this Punch Press Back in Service. 


alignment it was necessary to build a wooden crate around the 
machine. After the press was welded it was machined in a boring 
bar, and since the bearings were solid cast iron, this meant the 
operator must take pains to produce a soft weld. In this case it 
is reported that no difficulty was experienced in machining flush 
with the original cast iron surface. 





NEW IMPERIAL ACETYLENE GENERATOR 

The Imperial Brass Company, of Chicago, recently an- 
nounced a new acetylene generator called the “Type M.” This 
new generator is of the portable type with 50-pound carbide 
capacity and is somewhat simpler in construction than the Im- 
perial Type A generator which is a stationary machine work- 
ing on the same principle. The new generator is said to oper- 
ate at any desired pressure from one pound to fourteen 
pounds by adjustment of pressure regulator. Each charge of 
fifty pounds of carbide will produce approximately 250 feet 
of acetylene. The generator itself weighs 180 pounds empty, 
is 55 inches high and the diameter of the base is 28 inches. 





PUROX COMPANY NOW HANDLES 
STOODITE 

Announcement has been received from the Stoody Company, 
Whittier, California, that arrangements have been made to 
supply Stoody Welding Rods and Stoodite through the dis- 
tribution facilities offered by the Purox organization. The 
latter company has branch offices in a great many important 
cities from California to New York and therefore a selling 
organization is provided which makes these metals readily 
available in practically every section of the country. 
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BURKE WELDERS HAVE MICROMETER 
ADJUSTMENT 

Bulletin 133 of the Burke Electric Company, Erie, Pennsyl- 
vania, manufacturers of the Burke electrict arc welders, makes 
a special feature of micrometer adjustment of the welding 
current in their variable voltage genrator The regulation of 
the current is accomplished by turning a hand wheel on the 
generator frame, which shifts the position of the main brush. 
An infinite number of current values is thus made possible. 
An indicator on the generator brush arm is calibrated for the 
various current values under actual welding conditions. Burke 
welders are supplied as single operator machines, two operator 
machines and portable machines. Constant potential genera- 
tors are also built by this company to meet requirements which 
call for both carbon welding or cutting, or when it is desired 
to have a number of operators working in multiple from the 
same machine. 





VULCAN CARBON ELECTRODE HOLDER 

The Fibre Metal Products Company, Chester, Pennsylvania, 
are manufacturing a new product known as the Vulcan Car- 
bon Electrode Holder. This holder is especially adapted for 
foundries, rail welding and bonding and for all heavy duty 
work where carbon arc welding is used. The manufacturers 




















Vulean Carbon Electrode Holder. 


have had in mind the troubles occasioned by overheating of 
electrode holders in carbon arc welding and claim for their 
product that it will not overheat and will stand up under the 
most severe conditions. Although it is light in weight and 
easily handled, it is very sturdy. The standard sizes are for 
200, 400 and 600 amperes. 





“SHOOT A LIGHT” 

The Stevenson Distributing Corporation, of New York City, 
some months ago, purchased, as a business, Shoot-a-lite, the 
safety gas lighter. While that corporation has thus far de- 
voted most of its efforts to the cultivation of the manufactured 
gas companies and their household consumers, it has not alto- 
gether neglected the welding field, in which it is rapidly 
finding favor, and particularly with those welding concerns 
which deal in equipment of the better quality. 

Shoot-a-lite is ruggedty made in the form of a flat pistol, is 
unusually durable and especially easy to handle. It is very 
convenient for carrying in the pocket or on the belt. It does 
not scatter its sparks but rather shoots them in volume, 
directly to the desired point. Having something of the grip 
and action of a revolver, it makes a strong appeal to a he-man. 

The manufacturers use the slogan: “Everybody loves to 
shoot a light with Shoot-a-lite,” and there seems to be some 
foundation, in fact, for the statement. 





CLEVELAND CONCERN MAKES ARC 
WELDERS AND SOLDERS 
Announcements received from the Aluminum Fix Company, 
Cleveland, Ohio, indicate that this firm manufactures appa- 
ratus and supplies not only for repairing but also for electric 
arc welding operations. One of their products is called the 
new process “Aluminum Fix.” This preparation is used for 
the repair of broken and cracked aluminum parts and can be 
applied either with the gas torch, lead burning torch, or a gas 
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or acetylene torch. Another product is the new process “Iron 
Fix,” which is particularly recommended for repairing scored 
<ylinders but can also be used to repair cracked engine blocks, 
water jackets, cylinder heads, boiler sections, etc. When used 
for repairing scored cylinders it is claimed that it permits the 
use of the same pistons and rings after the repair has been 
made. The same concern manufactures a new art welding 
transformer called the “Supreme.” The machine is constructed 
so that 56 different arc variations, some of these are for use 
with the intermittent arc welding process and others for 
straight welding. The transformer is enclosed in an all welded 
steel cabinet and the panel is protected by a steel door which 
is kept closed so that there is no occasion for the operator 
or anybody else getting in contact with the switch except for 
the purpose of changing the voltage adjustment. 


HANSEN ARC WELDER HAS NO EXTERNAL 
STABILIZER 


An outstanding feature of the Hansen Arc Welder, which 
is manufactured by the Northwestern Manufacturing Com- 
pany, Milwaukee, is a special disposition of the commutated 
pole winding so as to make it function both as a commu- 
tating winding and a stabilizing winding. Some turns of 
the commutating pole coils have been extended to and com- 
pletely imbedded in the adjacent main pole flanges. The por- 
tion of the commutating winding, thus extended and _ sur- 
rounded by laminations, functions in the two-fold capacity 
commutating and stabilizing winding. The stabilizing effect 


has thus been obtained without adding any windings to 
those ordinarily employed in commutating pole machines. 
These welders are built in two ratings, one driven by a 


10-horsepower motor with a current range from 60 to 350 
amperes and the other driven by a 15-horsepower motor 
with a current range from 90 to 400 amperes. 





DESIGN OF OXWELDED EQUIPMENT 
(Continued from page 37) 
a severe proof test 419,598 times out of 419,600. No wonder 
it is acceptable where the safety of human life depends upon 
its strength. 

This is what “design” of welding will do, in the largest 
meaning of the word “design.”’ Design not only the individual 
joint, but correct design for each step in its construction. 
Such designs cannot fail. 





RESEARCH IN THE WELDING INDUSTRY 


(Continued from page 32) 


and do some high power experting for them. I got there one 
morning but the problem had worked itself out in Bill’s mind 
over night. He said to me—‘“Let’s make the weld so much 
stiffer than the adjacent section that bending will always 
occur in the original section, rather than in the weld.” Now 
isn’t that simple? 

Bill solved the problem, because he wanted to serve that 
prospect and help him do what he wanted to do. The research 
is still going on to find practical means of getting a ductile 
weld, but Bill’s method gives substantially the same RE- 
SULTS as if it were ductile—and it enables people to do 
SUCCESSFUL JOBS. 


Old Pops McGrew pinned his faith on the Motive Power 
which drives men to great and useful achievement. He knew 
how to release the great flood of intellectual power that is 
latent in the minds of common men. He got results. 





Jun 


NEWS OF THE WELDING TRADE 
Mr. Dewey Maley has joined the staff of the Central < 
Wire Company, Chicago, as demonstrator and salesma: 
Swedox line of welding rods and wire Mr. Male, 
place of Mr. J. E. Styrmoe, who recently left his posit 
the above company. 





Mr. Stanley Winger of the Standard Gas Products 
was a visitor in Chicago June 10th. 





The Joseph T. Ryerson organization, Chicago, Illinois 
cently taken the Chicago agency for the Stable Arc wel 
chines made by the Lincoln Electric Company, Clevela: 
Mr. Ira B. Yates is in charge of the sales. 





I. D. Greene has joined the organization of the RB: 
Oxygen-Hydrogen Company, Bettendorf, Iowa, as servi 
sentative. Having had wide experience in large scale op 
of welding and cutting his attention will be devoted. t 
after the welding and cutting problems of the custome: 
Bettendorf plant. 





Mr. F. W. Clifford of the Victor Oxy-Acetylene EF 
Company, San Francisco, California, visited Chicago last 
and announced the opening of a new office of this com; 
418 South Fourth Street, St. Louis, Missouri. The mana: 
the St. Louis office is Mr. A. Henry. 





Announcement has been made that the Oxweld Railroad S: 
Company is planning to eret a one-story welding shop « 
Avenue, New Haven, Conneticut. 





According to a recent report the Kansas Acetylene Gas | 
pany, Wichita, Kansas, plans to start the manufacture of acet 
gas for industrial plants in the near future. Two warehous: 
a plant have been completed at 602 East 29th Street. 





Air Reduction Sales Company has announced the appointm 
of J. M. Harkins as district manager in the Virginia dist: 
with headquarters at Richmond, Virginia. Mr. Harkins has | 
connected with the Davis-Bournenville Company and the Ai: 
duction Sales Company in the central west for a number oi 





Glenn Forrester, who formerly operated ‘a welding shop 
Marion, Indiana in partnership with Mr. W. F. Gehle, writes 
they have opened up a shop in Niles, Michigan. 





W. A. Owens, well-known in the Chicago district as a ser\ 
man and demonstrator of welding rods and wire, has recent! 
joined the sales organization of the C. H. Hollup Corporat 
Chicago, Illinois. 





The Gibb Welding Machines Company, Bay City, Michiga : 
broke ground on June 10th for an addition to their factory, whi 
it is said will more than double their present floor space. 





NEW G-E SOLDERING IRON 
General Electric Company is now marketing a 
of light construction, designed to 
quickly. This iron is made in standard sizes ranging fron 
inch to 1%-inch tip. 

Power consumption ranges from 70 watts for the smal! 
iron for light and intermittent use, to 350 watts for the large! 
size on heavy duty. The irons for heavy duty are provided 
with radiating stands for the purpose of maintaining the iro! 
at the correct operating temperature when temporarily not | 
use. The rapid rate of initial heating is brought about }: 
unusually good heat conduction between the heating elem: 
and the copper tip. Heat from the tip is prevented from re 
the handle by means of a special mechanical construction | 
tween the two, this being in the form of a spiral made fron 
steel rod. This also provides a rigid connection between tlc 
handle and tip. 


The 


soldering iron heat 


4 ong 
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TOBIN BRONZE WELDING 


makes emergency repairs permanent 





HEN a break occurs in an automatic machine, 

the shop is often confronted with a loss in pro- 
duction while a new part is being obtained. This may 
take days or even weeks. In the meantime every effort 
is made to keep the machine in operation. Even make- 
shift and temporary repairs are often resorted to, to 
prevent a shutdown. 


Tobin Bronze Welding by the oxy-acetylene process 

offers a most effective solution of such difficulties. 

It provides the element of speed demanded of emer: 

gency repairs and at the same time it makes the repair 

GU es bs die Gc im en permanent. It prevents loss of production, and saves 
of an automatic machine— the cost of new parts. 

















The photographs show a typical example of a per- 
manent repair made quickly with Tobin Bronze. 
Since extensive pre-heating was not required, dis- 
mantling was unnecessary. The low welding temper- 
ature of 1650° F. also prevented shrinkage and made 
it possible to restore the broken parts to their original 
alignment. 


Most important of all, the repair is permanent and the 
weld is stronger than the original cast iron. 














Tobin Bronze Welding Rods,exclusively an Anaconda 
product, are made solely by The American Brass 
Sosa ate “ Company, and “Tobin Bronze” is stamped in the metal. 





THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


TOBIN BRONZE 


WELDING RODS 


EXCLUSIVELY AN ANACONDA PRODUCT 
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Current Welding Literature 


LO-HED HOISTS—A circular distributed by the Stulz-Sickles 
Company, 121 LaFayette Street, Newark, New Jersey, which illus- 
trates and describes a line of % ton to 1 ton hoists, calling particu- 
lar attention to the fact that it operates with minimum headroom. 
The complete line includes hoists with capacities from 1 thousand 
to 24 thousand pounds. 


WELDING WIRE CIRCULAR—The Lincoln Steel Company, 
Chicago, is sending out an illustrated circular describing Page- 
Armco processed welding wire and electrodes. The circular is 
printed in two colors and discusses the outstanding features of this 
line .of filler materials. 

DESIGN OF OXWELDED EQUIPMENT, by E. E. Thum—Some 
examples of welded construction to illustrate the increased effi- 
ciency of the welding process when the work is especially designed 
for welding.—Acetylene Journal, June. 


OXY-ACETYLENE WELDING OF SHEET ALUMINUM, by 
Joseph W. Meadowcroft—A new method of welding aluminum 
sheets to replace the old method of flanging the edges. The two 
sheets are placed in contact and a flux coated aluminum rod is laid 
over the joint.—Acetylene Journal, June. 


REGULATIONS FOR INSTALLATION AND OPERATION OF 
GAS SYSTEMS FOR WELDING AND CUTTING—A reproduction 
of the regulations of the National Board of Fire Underwriters, as 
recommended by the National Fire Protection Association.—Acety- 
lene Journal, June. 


ELECTRIC WELDED CONSTRUCTION, by James Caldwell— 
Paper read before the Institution of Welding Engineers, detailing 
the steps which need to be considered in the design of assemblies 
for electric welding.—Welding Journal, London, May. 


WELDING FACTS AND FIGURES, by D. Richardson and E. W. 
Birch—Introduction to a new handbook for welding engineers by 
these authors. The purpose of this book is to collect as. much 
information as possible and corporate into it the data and results 
of numerous experiments and researches so that all of the work 
of this kind which has been done will be at the disposal of the 
engineers in the welding industry.—The Welding Journal, May. 


LE GRIX HARDNESS TESTER—Description of a simple device 
for testing the hardnéss of metals. The instrument holds the 
pieces to be tested in a vice which presses a steel ball into the 
metal. The hardness is determined by measuring the diameter 
of the indentation.—Revue de la Soudure Autogene, Paris, March. 


TYPES OF WELLS ON STEEL SHEETS—Reproductions of 
photographs of 17 welds on sheets of different sizes, with com- 
ments on it, showing what indications of the quality of the weld 
can be obtained by an examination of the surface.—Revue de la 
Soudure Autogene, Paris, March. 


THE MOST FAVORABLE ACETYLENE PRESSURE IN OXY- 
ACETYLENE TORCHES, by R. Granjon—A summary of the 
studies made by oxy-acetylene engineers in Europe on the effect 
of acetylene pressure. he author points out that in practice 
each case is a special case and that many comparative tests have 
been made with high medium and low pressures to determine the 
relative efficiency of the apparatus. He points out the importance 
of having acetylene arrive to the torch in sufficient quantity and 
indicates that this is more important for the efficiency of the ap- 
paratus than the pressure itself.—Revue de la Soudure Autogene, 
Paris, March. 

HARMFUL EFFECT OF EXCESS ACETYLENE IN THE 
FLAME, by A. Des Granges—In spite of the'fact that operators 
are instructed to maintain a neutral flame it is not at all un- 
common to find them welding with a carbonizing flame. The two 
principal reasons why a carbonizing flame should not be used are 
first that it causes a waste of fuel gas and second that it intro- 
duces carbon into the weld. It is a simple matter to make tests 
which will illustrate the harmful effect of carbonized metal in the 
welded seam.—Revue de la Soudure Autogene, Paris, March. 

THE FATIGUE OF METALS, by P. Hollard—A description of 
the tests made by the A. O. Smith Corporation to determine the 
efficiency of arc welded penstocks.—Revue de la Soudure Autogene, 
Paris, March. 

THE POSITION OF THE LINE OF WELD, by P. Hollard—A 
study of the conditions which govern the design of a weld so as 
to give the greatest strength with the least amount of welding. 
The service which a welded joint will give depends not only on 
its good execution, but also on the nature of the stresses to which 
it is submitted. Illustrations of a few designs which have greatly 
increased the efficiency of welded joints.—Revue de la Soudure 
Autogene, Paris, April. 

BLOW HOLES IN BRONZE WELDING, by A. Des Granges— 
Bronze welding does not offer special difficulties, but very often if 
the work is not done by an operator who knows how to weld 
this metal the weld will be full of blow holes. To avoid this con- 
dition it is necessary to keep in mind that above a certain tem- 
perature the bronze will boil over, but if it is allowed to cool 
slowly enough blow holes will not be formed. solid welds 
can be obtained by carefully following the proper technique.—Revue 
de la Soudure Autogene, Paris, April. 

AUTOGENOUS WELDING IN METALLIC CONSTRUCTION, by 
Cc. F. Keel—A discussion of the possibilities of replacing riveted 
structures by welded structures, with illustrations of several types 
of joints which can be welded. Welded structures can be made 10 
per cent lighter than riveted structures of the same capacity.— 
Revue de la Soudure Autogene, Paris, April. 

RAIL BOND WELDING INSTRUCTION POSTER—An instruc- 
tion poster describing the difference between the steel metallic 
and the copper metallic are welding process, and illustrating 
methods of applying different types of are welded rail joints. The 
poster is intended as a guide for welders responsible for the in- 
stallation of rail bonds. It is published and distributed without 
cost by the Ohio Brass Company. Mansfield. Ohio. 

OXY-ACETYLENE BLOW PIPES EXTENSIVELY USED FOR 
SHIP WORK, by H. G. Edwards—Illustrations and descriptions of 
a variety of applications of the oxy-acetylene welding and cutting 
torches to ship work. Both processes are much in demand not 
only for repairs, but also in connection with the fabrication of 
modern ships.—Marine Engineering, June. 

METAL CUTTING WITH OXY-ILLUMINATING GAS, by F. P. 
Wilson, Jr.—Action of metal cutting torch, ‘Design of a new torch 
made especially for the use of illuminating gas and comparison 
of illuminating gas and other fuel gases. Advantages of the new 
type of torch.—General Electric Review, June. 
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THE STEEL WORKERS NEEDLE AND THREAD 
Warner—A short discussion of the use of are weldin; 
mills. Examples of repairing and building up operati, 
of the savings which have been made by welding.—Gen,. 
tric Review, June. 

RESEARCH THE BEACON OF PROGRESS IN ARC \ 
by H. M. Hobart and W. Spraagen—A discussion of 
bilities for research work in the are welding industry 
the A. W. S., May. 


SOME UNSOLVED FUNDAMENTAL CAUSE OF 
PROBLEM, by 8S. W. Miller—The neutral welding 
strength of welds at high temperatures, the non-destry 
for welds; development of high strength welding rods: 
sentra: best base metals for welding.—Journal of th: 

ay. 

WELDING IN THE STRUCTURAL FIELD, by J. H. | 
The structural steel material used, the welding opera 
and field operations costs. Some of the questions whic} 
yet been answered to the satisfaction of the structura 
Journal of the A. W. S., May. 


HOW TO INVESTIGATE WELDED TANKS, by H. 1. 
more—It is necessary to work out a carefully planned in,\. 
if we are going to determine the best and most econon 
to fabricate tanks by the different welding process. A ¢2 
of investigation has been carried on in other countries 
results of their work should be carefully studied in order 
unnecessary waste of effort. Previous investigations 
tanks in this country have been much on the hit or m 
Journal of the A. W. S., May. 

WELDED CRANE RUNWAY, by A. F. Davis—Descript 
welded crane runway built by the Modern Engineering 
for the Coplay Cement Manufacturing Company. This w: 
called for 1800 linear feet of continuous bead and 2035 { 
termittent welds on the girders. On the supporting fra: 
were 596 feet of continuous bead and 403 feet of intermitt: 
ing. The application of welding on this runway broucht 
material saving in shop labor costs and also a saving 
materials.—Journal of the A. W. S., May. 


DESIGN OF OXWELDED EQUIPMENT, by E. E 
order to use the welding process at its highest effici 
necessary that joints be designed especially for the welding 
instead of attempting to use welding on joints designed f 
methods of assembly.—Journal of the A. W. S., May. 

ELECTRIC WELDING THE NEW STAINLESS STEE! 
Cc. J. Holslag—The chemical industry is very much inter: 
non-corroding iron and steel alloys for containers and ma: 
parts. In the fabrication of such equipment is possib| 
are welding to very good advantage, but the nature of thes: 
makes it necessary to be very careful in the development 
cedure.—Journal of the A. W. S., May. 


ARC WELDED JIGS AND FIXTURES, by E. Vom Steez 
When arc welding is used for quantity production it pays t 
up jigs for holding the work during the process of assemb! 
jigs themselves are made up by the use of commercial st: 
shapes which are are welded together.—Journal of the A. W 


May. 
WELDING AS APPLIED TO THE AUTOMOTIVE INDUSTRIES 
by Joseph W. Meadowcroft—A history of the development 
methods for using the welding process in automobile construc! 
Some of the early difficulties which were encountered and met! 
used in overcoming them.—Journal of the A. W. S., May. 

ARC WELDING IN G-E FACTORIES—A 28-page booklet 
ing how arc welding is used in the General Electric factories 
manufacturing and miscellaneous processes. Tank manufactu 
factory furniture, fixtures, salvage and repairs, and structural! s 
work. Published and distributed without cost by the G:« 
Electric Company, Schenectady, New York. 

X-RAY TESTS OF WELDS REVEAL SOME DEFECTS. I 
NOT ALL—Results of an investigation carried out by the Wate: 
town Arsenal and the Union Carbide and Carbon Research Labora- 
tories. The X-ray examination of fusion welded joints is of pa 
ticular value in revealing voids and oxide inclusions, but miss 
defects due to insufficient fusion.—Power, May 25th. 

SMITH-O-GRAMS—Monthly publication of Smith Welding & 
Equipment Corporation. The May issue contains articles 
welded railings, cast iron cutting, ornamental iron work and th 
use of carbide sludge. 

EFFECT OF SURFACE MATERIALS ON STEEL WELDIN 
RODS—24-page booklet issued by the Chicago Steel & Wire Co: 
pany, Chicago, Illinois. A discussion of the effect of metallic 
non-metallic surface materials on the working qualities of gas 
filler rods is followed by a similar discussion of the effect of surfac: 
materials on electric welding wire; then there is a technical dis 
cussion explaining the effect of surface materials from the sta 
point of some of the scientific laws governing the metallic 
Catalog material is included to describe the complete lin: 
Weldite welding wire, giving their specifications and tables s! 
ing their comparative qualities. 

THE MODERN DEVELOPMENT OF OXYGEN PRODUCTIO 
FROM AIR, by C. R. Houseman—Paper read before the Britis 
Acetylene and Welding Association telling what the British Oxye: 
Company is doing in the matter of producing pure oxygen ga 
Industrial Gases, London, March. 

INFLUENCE OF OXY-ACETYLENE CUTTING ON STEE! 
FOUNDRY PRACTICE, by R. W. Thomas—The oxy-aect 
process has made possible a decrease in the time required t 
duce a given tonnage of castings and improvement in the qu 
of castings, a reduction in the percentage of defective casting 
saving in the e nse of crane service and increased latitud: 
ener in designing steel castings.—Industrial Gases, Lond 

arch. 

THE EXPANSION PROBLEM, by W. T. Funston—An expla! 
tion of the nature of the contraction problem in welding sh« 
metal and suggestions for overcoming difficulties caused by i' 
Industrial Gases, London, March. 

WELDING OF COPPER BY THE OXY-ACETYLENE PROCESS, 
by A. Eyles—The preparation of copper for welding and specia! 
devices followed to accomplish different types of welds.—Industr' 
Gases, London, March. 


OXY-ACETYLENE WELDING OF COPPER, by C. S. §) 
Poor qualities of oxy-acetylene welds in copper are du: 
brittle zone in the unmelted, but overheated metal immedia 
adjoining the zone of fusion. This can be removed by a sui' 
thermal and mechanical treatment. Oxidation need not be a) 
portant factor, but the addition of certain elements to th: 
rod is necessary to insure sound metal in the joint.—Indus' 
Gases, London, March. 
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For the Repair Shop — Two Tools in One 


The WODACK Combination Portable Electric Drill and Grinder is built for real service. 
It performs equally well for both drilling and grinding. Not a substitute, but a combi- 
nation tool which saves you the cost of one motor and turns out perfect work. For 
complete details, ask us to send you “Electric Too] Facts.” 


Wodack Electric Tool Corporation 
43 S. JEFFERSON ST., CHICAGO, ILL. 
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Wanted—Several second hand Oxweld Medium Pressure 


e 2. Generators for welding. State size, age, serial numbers and 
i ‘lassi 1e A S , lowest cash price. Address R. F. D. Box 786, Halethorpe, Md. 





“WODACK” 
Combination Portable 
Electrie Drill and Grinder 
Patented Novy. 1, 1921 

















Help Wanted—75c per line, minimum 4 lines. For Sale—Job and Manufacturing Welding Shops. Lead- 
lobs Wanted—4 lines free. 


j \ es se ing shop in our city. Large contract for production work year 
Other Ads—$1.00 per line, minimum 4 lines. around. Oxy-acetvlene : PR niet : 

: . . : : xy-i and Electric Ar ) 
Counted 8 words to line. Add 6 words for keyed address. e yi C equipemant of the 
best and all in excellent condition. Average profits past year 
over $1,000.00 per month. Located in large middle western 


4—Sal handii a i P tdi city. Will take $10,000.00 to handle. Address 96, care The 
— -smen landiing complete ine ) welding sup- , . m . 
Wante alesme & com; - , g su) Welding Engineer. 








plies to sell welding rods and wire, both gas and electric—for 
large manufacturer, on commission basis. Apply The Seneca 
Wire & Mfg. Co., Fostoria, Ohio. 


Wanted—First class electric welders. 





Must be thoroughly 

experienced, good wages, steady work all year around. Apply 
For Sale—Fully equipped machine and welding shop and General Boilers Company, Waukegan, ‘Illinois. 

cvlinder regrinding. Doing good business, priced right, good 

reasons for selling. Address, F. D. Schluter Auto & Welding 

Co., Inc., 304-306 N. Gilmer St., Richmond, Va. 
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When you buy our Rebuilt 


Electric Arc Welders 
Electric Spot Welders 
Electric Butt Welders 


You are buying from experts who specialize in these 
machines. 








For Sale—Service rights on WK and WC Prest-O-Lite cyl- 
inders. Large or small quantities. Alfred FE. Corp, 40 
Mathewson St., Providence, R. I. 





For Sale—Welding Machine, Blacksmith and Auto Repair 
Shop. Located in N. D. county seat town. Doing $15,000 
yearly. New tile building 30x96 ft. Only shop of its kind in 
town and no competition. Going business, can be bought for 


You are entitled to our engineering service without 
$7,000. If interested address 92, care The Welding Engineer. 


charge. 


You are dealing with a company which has built its 
reputation on fair dealing. 


GOODMAN ELECTRIC MACHINERY CO. 


° 
126 Green Street, Newark, New Jersey 0 
702010530 ==" I0F 10S 





Sales Position Wanted—Oxy-acetylene welding and cutting 
equipment and supplies. Eight years experience. Can handle 
branch office. Will go anywhere. Address 93, care The Weld- 
ing Engineer. 
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AGENTS WANTED 


Manufacturer of nationally known and highly advertised ARC WELDER DISTRIBUTORS WANTED 


line of electric welding machines and acetylene welding and We. daniee Mistttheters to: soll Salk Suinirvine the sale of URL 


‘utting torch and gauges, desires representation in open electric arc welding equipment. Unusual money making oppor- 
; . de: x _ . : 3 P tunity for men who are qualified and familiar with arc welding 
territory. Excellent opportunity offered and live man should and its applications. A worthwhile connection. Further par- 
develop wonderful business on these superior machines and ticulars upon request. Write Department M. 

equipment. Write for literature and details 94, care The Weld- U. S. LIGHT & HEAT CORPORATION 


ra Niagara Falls, N. Y. 
ing Engineer. 











For Sale—Welding and Repair Business, located in Western 
Canadian City, fully equipped with Oxy-acetylene and Elec- FOR SALE 
tric Are Welding Outfits. One story building, specially built ELECTRIC W ELDER 
for Welding Shop can be rented with option of purchase. S00 Mudsere, cnatinucts duty 
Business shows net profits to present ge of — apo! 220 Volts—3 phase—60 cycles 
nn = qui i y an the ce a 
_—_ Equipment alone is worth more ee : a ADDRESS Box 97 THE WELDING ENGINEER 
ich both business and equipment can e purchased, 808 So. Déarborn St., CHICAGO, ILL. 
mplete details address 95, care The Welding Engineer. 

















ATTENTION ELECTRIC AND ACETYLENE WELDERS 
JUST WHAT YOU HAVE BEEN WAITING FOR 


i H either a stick of Magic Solder, to apply after you have welded a cracked cylinder, or Water Jacket, 
} talaga nore he has aocclaned, or to fill up pin h after Electric Welding Cast Iron, or a can of some famous 
} Liquid Chemical Radiator Cement. Stop paying fabulous prices. Send for complete information describing our formulas. 


JOHNSON CHEMICAL LABORATORIES, 246 Reynolds Street, Kingston, Penn. 
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Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be you 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied in the following size 
cylinders: 


10x30-in. size - - 125 cu. ft. cap. 
12x36-in. size - - 225 cu. ft. cap. 
12x44-in, size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 80 Broadway 
New York City 


BRANCHES: 
683 Atlantic Ave. 
80 E. Jackson Blvd. 
x 417 Market Street 
gy Fines Co. of Georgia Bldg lee ¥ ; Calif. 
















































As Welding 
Knowledge 
Spreads 


























Welding knowledge has 
spread greatly in recent years. 
So, too, has the realization 
that only high class rods save 
welders’ time and the con- 
sumption of gas or electricity. 
The quality of Wickwire 
Spencer Wissco Welding 
Wire is demonstrated by its 
smooth, even flow and the re- 
sulting weld is a pure, homo- 
geneous structure that ap- 
proximates the parent metal. 





For acetylene welding we rec- 
ommend our grade No. 5. It 
is particularly adapted to the 
welding of structural shapes, 
tanks and general production 
work. 


Other grades for special re- 
quirements are listed in our 
leaflet which shows the chem- 
ical analysis of each. 


Wickwire Spencer 
Steel Co. 


41 E. Forty-second 
Street 


NEW YORK 





WICKWIRE SPENCER 
PRODUCTS 
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Surfaced Processed Electrodes 


A semi-coated wire 
at bare wire prices! 








F YOU would like to try a bare electrode which has the uni- 
form smooth flowing qualities of a coated electrode, send for 
free samples. Furnished in pure iron (Rex No. 10) and mild 
steel (Rex No. 30). Sizes 3/82”, 14”, 5/82”, 8/16” and 14”. 


Another HOLLUP Product. 


Manufacturers of Wanamaker Coated Electrodes 


C. H. HOLLUP CORPORATION 


269 37th Street, 
Brooklyn, New York 


3333 W. 48th Place 
Chicago, Ill. 























WHARTON 


Standard Seamless 
Steel Cylinders 












for 


Oxyéen 
Hydrogen 
Liquified Petroleum 
Gas 


Interstate Commerce Commission Specifications 


WILLIAM WHARTON, JR. & CO., Inc. 


EASTON, PENNA. 
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ARC 
Welde: 


Patented, 
June 6, 1922 


The GENERATOR is SELF-REGULATING and SELF-STABILIZING 


No Stabilizer, Resistor or Re-actor Required 
No POWER WASTED in STABILIZING DEVICES 


The inherent stabilizing characteristic of the Hansen Welder insures a stable arc, uniform 
current and uniform heat. This results in maximum welding speed and maximum pen: 


tration. 
NORTHWESTERN MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN 
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34%4% NICKEL 


One of the types of rod in the Weldite Line espe- 
cially suited to Oxy-Acetylene Welding. It flows 
smoother and makes more reliable welds than mild 


steel. The deposit metal is stronger and tougher. It 


can be used to advantage wherever mild steel has 
been employed. 


|CHICAGO Steet & Wire Co 


103rd Street and Torrence Avenue CHICAGO 
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Men who wear Wellsworth Welders with Noviweld lenses are 
always on the job—no lost time on account of sore eyes. 





WELLSWORTH WELDERS 


The lightest and most comfortable 
goggle obtainable. 


Guaranteed Protection Against 
Injurious Light 


When men wear Noviweld lenses 
t daring welding operations, they 
are absolutely safe from the 
dangerous ultra-violet and infra- 
red rays. Noviweld lenses are 
guaranteed by Wellsworth Scienti- 
fic Laboratories to absorb these 
dangerous rays. 


The color of a lens does not in- 
dicate its absorptive qualities. It’s 
the glass that absorbs—not the 
color! Specify Noviweld lenses for 
safety’s sake. 





Wrens J 
.. SAFETY GOGGLES 








American Optical Company 
Factories at Southbridge, Mass. am 


egies 
Ma, —_— eS eo 2 ae 


NEW YORK.70 West 40° St 
ST. LOUIS 






- wine 

a 

SAN FRANCISCO 
KANSAS CITY 


ATLANTA 




















American Welding Society 
33 West 39th Street 
New York, N. Y. 


WHAT IS IT 
DOING? 


WHO ARE ITS 
MEMBERS? 


The Secretary has a copy of 
the Membership Directory for 
you. Write for it. 














> <> ESRI he, 


00T-A-L 


The finest spark light- 


ing device ever 





Sure, quick 
and handy. Easy 


to carry in pocket 
or belt. 


Made of solid steel. 





Masterful in mechanism, 
construction and strength. 


Welders delight in using it! 
STEVENSON DISTRIBUTING CORPORATION 


(SOLE OWNER) 
119-121 E. 27th St., New York 


(Madison Square 5661) 
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“RACO” WELDING WIRES © 


America’s Standard 


All “Raco” Welding Wires are guaranteed to meet the American Weld- 
ing Society specifications in every particular, and in addition are sub- 
ject to rejection from any cause whatsoever. 

The well established policy of THE REID-AVERY CO. to specialize in 
welding wire only insures absolute satisfaction to our customers. 
Lowest prices consistent with unvarying quality, prompt attention to 
orders, unlimited guarantee. 


RED LABEL (Iron) - - for Oxy-Acetylene Welding 
BLUE LABEL (Mild Steel) - - for Electric Welding - 
HIGH CARBON, for both Arc and Acetylene Welding 


THE REID-AVERY CO., Inc. 


=> 
= 21st and Washington Ave., Philadelphia, Pa. 
a li 


HOW TO WELD 


Kerr’s Training Course teaches exactly that! 


Which School Do You Attend? 
The School of Hard Knocks 








"oe a B » 4 Pe Ke Pe a 
— See eee en ee ee 
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The School of Instructive Experience 








The school of mere experience has long been called 
the school of hard knocks. This is particularly true of 
welding because mere experience is the school of learn- 
ing by ruining jobs, broken welds, poor workmanship, 
failures, and incompetence. It is the school of learn- 
ing by mistakes, errors, and blunders; of picking up a 
point now and then; of an occasional discovery, and 
of trying over and over again without fully and com- 
pletely understanding what you are trying to do. 

It is therefore the school where understanding comes 
slowly, haphazardly, uncertainly. It is the school that 
takes years of precious time before any substantial de- 
gree of perfection can be attained, before a sufficient 
variety of work can be had to make a completely 
trained man. IT IS THE MOST COSTLY SCHOOL 
IN THE WORLD IN TIME, SWEAT, WASTED EF- 
FORT, and MONEY. 


Kerr's School of instructive experience offers you a 
real opportunity. It is the school of experience with 
the hard knocks taken out. It is the school that gives 
accurate, organized experience plus instruction of the 
facts about the job. Our lessons teach HOW TO WELD, 
covering all ‘metals and the best methods. They will 
save you from blunders, broken welds, and ruined jobs 
They save you from practicing the wrong thing over 
and over again. ey save you from practicing the 
faulty methods picked up by the average welder. They 
give quick, practical understanding of just what is tak 
ing place. They have no tolerance for guess work 
They stick to the evidence that can be seen and proved 
They offer the cheapest and most practical way to learn 
correctly and thoroughly. With your torch and our 
lessons you have the finest opportunity in the world 
to become a. welding expert. 


Which school do you choose? Is it the school of mere experience, hard knocks, and guesswork, or is it to be 
our school of accurate, organized, INSTRUCTIVE EXPERIENCE? For information about enrolling for this course write 
to R. R. Kerr. KERR'S WELDING SCHOOL, BOX 1313, LOS ANGELES, CALIF. 
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Here’s a 15-Year 
Service Record— 


997% Perfect 


It is generally agreed by acet- 
ylene producers that the great- 
est problem in the industry to- 
day is that of finding a safe and 
serviceable cylinder for the ship- 
ment of gas. 


Much has been said concerning 
the respective merits of seamless 
and “two-piece” cylinders, but 
the exceptional record of Hack- 
ney “two-piece” cylinders has led 
us to believe that they are the 
safest and most serviceable on 
the market today. 


During the past 15 years, the 
Pressed Steel Tank Company 
has manufactured 70,000 Hack- 
ney “two-piece” cylinders, with 
block asbestos filler. Of this 
number, 69,800, or 99-7/10% are 
in active service today. 


Our records show that all of the 
200 which 
are now out 
of service 
were destroyed by fire or some 
other external force. 





Of all the Hackney cylinders in 
use during the past fifteen years, 
only two actually ruptured. And 
these caused no damage. They 
split straight down the side, 
without fragmentation and with- 
out leaving their original posi- 
tions. 


With such records as a basis 
for consideration, we feel safe in 
saying that Hackney is the saf- 
est and most serviceable acety- 
lene cylinder to be found on the 
market today. 


Pressed Steel Tank Co. 
MILWAUKEE, WIS. 
1155 Continental Bank Bidg., Chicago 


1331 Vanderbilt Concourse Bldg., N. Y. 
5731 Greenfield Avenue, Milwaukee 





MILWAUKEE 

















A New 


Jmperiag 


Automatic 
Acetylene Generator 





At a New Low Price 


Here is a generator for the shop where the 
value and economy of an acetylene generator 
is appreciated but where a large price cannot be 
spared. 

This Imperial Type M Generator is entirely 
automatic in action. 


The generating of acetylene is controlled by 
the flow of gas to the welding torch which gov- 
erns the feeding of the carbide. Even pressure 
is maintained at all times. Shutting off the 
torch stops the feeding of carbide. A depend- 
able safety blow off valve is set to carry 15 Ibs. 
gas pressure. Water seal prevents back-flash 
reaching the generator. Made of best quality 
steel. All seams welded. Flanges bolted. No 
clock-work, weights, belts or pulleys. 

And the price is only...... j $135 


THE IMPERIAL BRASS MFG. CO. 
517 S. Racine Ave. Chicago, Ill. 
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PROCESSED AR C= 


foraccurate welding Welding | 
THIN SHEET META 


The Junior Model 
of the 


Mann | 
Master 








ii 











a 








Ccontfrolier 


does 
it 





¢ 
; 


and each piece 
marked - 


The cause of much unsatisfactory welding has been 


a ere 


traced to the use of improper welding wires. Maximum Connect- 
A good welder can regulate his current or flame, , 
and do many other things which tend toward mak- Capacity ed in 
ing good welds. He cannot, however, alter the : 
wane characteristics of oe wire. ‘ 15 welding 
ge has practically solved this problem and taken 
much of the “guess” from welding. Am peres. lead 
Every Page Welding Wire and Electrode is “Proc- Maxi f 
essed” for the particular type of welding for which aximum 5 
it is recommended, and all Page Wires are “shop wire an 
tested.” y 
As an additional safeguard every Page Wire is size direct 
plainly stamped with the name and grade and in the 
case of Page ARMCO Wires additional precautions 3/32 current 
are taken by painting the ends. 
These wires are easily identified and will not be- inch. welder. 


come confused in your bins. 

We invite you to test Page Wire in your own shop. 
Write today for samples and interesting literature. 
No obligation. 


PAGE STEEL & 
WIRE COMPANY 


An Associate Deneusy of the American 

=a ly $75.00 Complet 

istics nina AW Only $75. ompiete 
District Offices: 


Chicago New York Pittsburgh San Francisco with special electrode holder and cable 
In Canada: 


Pong Fe, Hm GUARANTEED to SATISFY 


PAG V ICO Order One Today 


PROCESSED a — Wanted pe ny ~ 
_ ° Elect der roller Company 
Welding Wire & Electrodes coz ICELOW BLVD, PITTSBURGH, PA 
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First in Efficiency! 


“Gand G” Welding and Cutting Regulators 








Zi feu Save Gas— 
fo ee en 
Save Time— 
Save Money 


In addition to welding and cutting regulators we 
Sos manufacture specially patented regulators for:— 


y 
‘\ 


lll) Ph 





—— 


= 
cs 





Oil Burners—Water Systems— 
Air Tools—Paint Sprayers — 
Gre. Soda Fountains—Carbonic Gas 






Patent 
Pending 


QI G and G Brass Manufacturing Co. 
6024 So. State St. Chicago, Il. 


Dixon’s Graphite Rods and 


Plates for Welding INDUSTRIAL GASES 


Made in all diameters, lengths and sizes. OXYGEN HYDROGEN 
ACETYLENE NITROGEN 


ALSO GENERATING APPARATUS 








Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 


breakage in shipping. Cylinders—Valves—Regulators 
Eyosee and International Welding and Cutting Torches 
Also Dixon's Graphite Weld- - Welding a : 
° ast-iron an uminum s 
ing Putty. In 5 and 10 Ib. cans. Plain and Armored Rubber Hose 
Dept. 202A. Asbestos Pads and Paper Goggles, etc. 





All equipment fully guaranteed 
Quick shipment and low prices 


KNOWLES ELECTROLYTIC PLANTS 
for the production of hydrogen 


Knowles Patented Cells are safe, simple, one in: automatic, 
low in first cost and maintenance, and in ition to ity of 
operation have the advantage of producing also a of pure 
oxygen equal to 50 per cent of the hydrogen volume. Can be fur- 
nished in any size up to 15,000 amperes. Total gone We ge en 
ca — of plants now in operation, over one and one- billion 
cubic feet. 

Our experience as American Manufacturers and Distributors 
enables us to recommend these plants unqualifiedly. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


Established 1827 


Write for literature and quotation 


International Oxygen Company 


American Pioneer Manufacturers of Oxygen 


Main Offices: Newark, N. J. 
e > ™ New York, Pittsburgh, Toledo 
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Burke Arc Welder 


The original Electric Arc Welder in which 
all adjustment of current for various classes 
of work and different sizes of electrodes is 
accomplished by simply turning a hand 
wheel which moves the brushes. Range of 
adjustment 50 to 300 amperes. 


Send for Bulletin 133 


Burke Electric Company 
Erie, Pa. 


SALES OFFICES 
Buffalo Chicago Cleveland Detroit 
New York Philadelphia Pittsburgh 
SALES AGENCIES 


Akron Cincinnati Kansas City Tulsa Omaha 





Welding Costs 


Speed of welding is one of the big f{ 
tors in welding costs. 


To increase the speed of welding wit 
out changing the required physical pr. 
erties of the weld metal is frequent 
possible by a thorough consideration 
such factors as 

1. The composition of the Welding Rod. 

2. The capacity of the Welding Machine. 

3. The use of either the Carbon Arc or 
Metal Arc. 

Based on a thorough knowledge of suc! 
factors, the UNA Process of Welding ha 
solved many difficult welding problems 


o————_—__6 


THE UNA WELDING & BONDING CO., Cleveland, Ohio 


Welding AC.—D.( 
Processes Rn DN Welders 
Welding JC PRODUCTS Welding 
Rods Po Supplies 



















A welder without a good 
welding helmet is as well 
equipped for his work as a 
a fire-fighter without a 
hose. 


at y mn ee 
er? a a i; _ 
Bf DTS oi 


Protection for elders 


The “Safety Service” No. 500 Welding Helmet 
is light and comfortable to wearer. Made of 
fibre and fitted with Adjustoweld Welding 
Glass—with cover glass to prevent pitting of 
welding glass. Glass easily replaced. The shield 
which is pivoted to headband may be pushed 
back over the head when not in use. The Hel- 
met is fitted with Adjustoweld glass which will 
provide ample protection in any kind of welding. 
Prices cheerfully furnished on request. 
“Safety Service” 
No. 500 WELDING HEMLET 


THE SAFETY EQUIPMENT SERVICE COMPANY 
BUELL W. NUTT, President 
1228 St. Clair Avenue CLEVELAND, OHIO 




















Cas Arc 





TRADE MARK 


Welding Rods 


GRADE “A” —For Acetylene Welding, a low carbon, 
soft rod with a coppered finish. 


GRADE “A”  ELECTRODES—Low carbon, dead soft 
for production requirements. 


GRADE “Cc” ELECTRODES—Medium soft, for tough, 
strong welds. 


GRADE K. E. ELECTRODES—High carbon for sur- 
face track welding and other surfaces, 
subject to abrasive wear. 


Samples on Request 


“It isn’t only the analysis that counts!” 





125 LAFAYETTE ST., 
NEWARK, N. J. 
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Welding Rods— 


Seneca Brand in 7 .\e4 = SHIELDS 
Gas Weld and Electro Weld Rods | 





Ideal Face Shields protect the head, chest and neck 
against er and reflected rays. Easily adjusted and 
ye . removed onstructed of vulcanized fibre and alumin 
For Various Requirements assuring durability and lightness. Hinged door pe sd 
quick inspection of work or interchange of glasses 


GRADE NO. 1. For Electric Weld- IDEAL WELDING GLOVE 


ing, a low carbon soft wire with a The Ideal Glove for Electric and Acetylene Welders is 

smooth soft action in the arc. made from Sheep Skin, which has been Subjected to 
an Asbestos Treatment and which makes it both heat 

GRADE NO. 2. For Electric Weld- resisting and fireproof, 


ing—meets the American Welding IDEAL 


WELDING APRON 


The Ideal Apron for Weld- 


Society specification E No. 1B. 


GRADE NO. 3. Acetylene Weld- 
ing—a low carbon smooth rod suit- 





ers is made of leather which 


able for all general repair shop use. has been especially treated 
to stand the heat, and at 

GRADE NO. 4. Acetylene Welding os — + be very flex- 

—the purest iron stock and meets ible and durable. 

the American Welding Society 

specification G No. 1A. - THE IDEAL FACE 

All Grades supplied in accordance : : SHIELD C0. 

with customer’s requirements. 468 N. Garfield Ave., 

Highest quality guaranteed. COLUMBUS, OHIO 


Your Inquiries Will Receive Prompt Attention 


The Seneca Wire Mfg. Co. 


Established 1905 
FOSTORIA OHIO 

















HE accuracy of meas- 
urement achieved by 
the U. S. GAUGE is not the 
result of chance—it is the 
product of scientific design 
and skilled craftsmanship in 





manufacture. 











TED STATES GAUGE CO. 








4+ Beaver St New Yort v 




















Weld It Electrically! 


with a 


SUPREME A. C. Arc Welder 


The Welder With 56 Arc Variations 
27 Intermittent Arc—29 Continuous 





Vour Customers! 
i YOU are a Welding Supply Dealer you 


can best serve your customers by furnish- 
ing them The Welding Engineer and The 
Welding Encyclopedia. There they will learn 
héw best to use the apparatus you sell them! 


(i iubLdU TUE UUEUA NALA 


: Scored Cylinders Costs almost nothing to operate. 
Write for our plan! Valve Seats Has no moving parts, no upkeep cost. 
The Weldi a — D Teeth and Wheels Eliminates dismantling and Pre-Heating. 
[| ata = Pee Building up Dies Permits jobs to be welded in place. 


Boiler Sections 


Pipe Lines THE ALUMINUM FIX CO. 


= Defective Castings 1964 EAST SSTH ST. CLEVELAND, OHIO 
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K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AnD CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 


DISTRIBUTORS & SERVICE STATIONS:— 


J. G. Brown, 255 Ninth Street, San Francisco, Calif. 

Chicayo Grinding & Machine Co., 2117 Tilden St., Chicago, Ill. 

Motor Accessories Company, 1041 Hamilton St., town, Pa. 

Harry P. Winslow, 15 Vinton St., Worcester, Mass. 

Wiscoasin Motor Parts Co., 2354 Cottage Grove Ave., Chicago, Ill. 

Welders Supply Co., 700 McCulloh St., Baltimore, Md. 

J. W. Evans Sons, 95 Brook Street, Tompkinsville, S. I. 

Albany Welding & Boiler Works, 40 Madison Ave., Albany, N. Y. 

H. Harrison Kress, 1718 Sansom Street, Phila., Pa. 

Gaul, Derr & Shearer, 16th & Fairmount Ave., Phila., Pa. 

Welding & Supplies Co., 3445 Parthenais St., Montreal, Can. 

Welding & Supplies Co., Toronto, Can. 

Weldit Acetylene Co., 638 Bagley Ave., Detroit, Mich. 

A. G. Sprague, 870 Amboy Avenue, Perth Amboy, N. J. 

Sight Feed Generator Co., West Alexandria, Ohio. 

Welders Service Co., 5031 Liberty Ave., Pittsburgh, Pa. 

Passaic-Bergen Welding Works, 650 Main Ave., Clifton, N. J. 

Passaic-Bergen Welding Works, 356 Fair St., Paterson, N. J. 

Sutton-Garten Co., 425 North Capitol Ave., Indianapolis, Ind. 

The Oxygen-S Company, 601 East Washington St., 
Syracuse, N. Y. i 

Storts Welding Co., Meriden, Conn. 

















YOU 
«on SAWE MONEY 


trading with us. 
We handle everything for 


the Gas and Arc Welder at 


ROCK BOTTOM PRICES 








Send NOW for our new 
illustrated catalog 








Sutton-Garten Company 
425 N. Capital Blvd. Dept. ‘‘C”’ 
Indianapolis, Indiana 











| Electric Arc Welding Equipment 


Transformer Arc Welders (A. C.) 


| 
| 
| 
| 
| 


726 WASHINGTON STREET 


Motor Generator Sets (Direct Current) 
Gasoline Engine Generator Sets (D. C.) 


A complete line of Electric Welding Accessories always carried on hand. 
Electrodes—Holders—Masks—Handshields—Glasses—Cables, etc., etc. 


ALLAN MANUFACTURING & WELDING Co., INC. 


BUFFALO, NEW YORK 














t you dig into facts 
RC wee you will find 


SHAWINIGAN 


CARBIDE 
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Really Efficient— 


The VULCAN 
Carbon Electrode Holder 


The VULCAN positively will not overheat. Gives 
as _ lasting and continuous service under most severe 
conditions. Light weight. Easy to manipulate. 


Made in 200, 400 and 600 ampere sizes and for 14”, 4” and |” 


diameter Electrode. Special sizes made on request. 


The Fibre-Metal Products Co. 


esigners and Manufacturers since 1914 of Bower's Welding Metals and Hand Shields 
CHESTER, PENNA. 


designed for ll 
heavy duty work 
in carbon welding 


Ask for a trial! 














USE TORCHWELD NON-FLASH WELDING TORCHES — 


and Increase the Production and Lower the Cost of Your Gas Welding Operations 


The Torchweld Principle of mixing the gases at equal pressures and in equal volumes back of the heat zone 
produces the Torchweld Neutral Welding Flame—the fastest, hottest welding flame possible with Gas. 


Send for Catalog 
No. 23-E 






Torchweld Non-Flash Welding Torches are made 


in eight sizes to meet every production or operating requirement. 


TORCHWELD EQUIPMENT COMPANY 224 North Carpenter Street, CHICAGO 


‘“‘New Process’”’ Aluminum Fix 


Makes Broken or Cracked Aluminum 
Parts as Good as New! 


IN MANY cases automobile work can be done without dismantling. Pre- 
heating is not necessary. Aluminum Fix is better and quicker than acetylene 
welding and there is no warping of the metal. It will work on the thinnest 
or the thickest of sheet or cast aluminum. Oil has no effect upon it. 
Aluminum Fix can be applied with a gasoline torch, lead burner, gas or 
acetylene torch. It has a a point of 385° and has stood a Government 
test of over 10,000 Ibs. per 

Our “NEW PROCESS” Welding School will teach you how to use it FREE! 


Manufacturers of Alaminum and Iron Fix 





The Aluminum Fix Company 
“Tilustrating ogy ee Transmission Case Be. 1964 East 55th Street, Cleveland, Ohio, U. S. A. 


; ? 
Seneca Electric Arc Welders 


Electric Welders are always ready to go—never “out of gas!” 
To this advantage the Seneca adds low first cost, low operating 
cost, minimum up-keep, simplicity and ease of operation. 

Seneca welders are successfully used by job welding shops, 
railroad shops, iron and steel foundries, manufacturing plants 
and scores of others. An extremely wide range of capacity makes 





























ee Pa itis £eee this possible. 
Block Welding—No Pre-Heating Let us give you our sales plan and data on the many money- 
Just clamped together and welded in 26 minutes. making uses of the Seneca Electric Arc Welder. 
ny Ge ' 
ace od a ee" dad Seneca Electric Arc Welder Co. 
plugs 5 5 and 6. This job gave perfect satisfaction Seneca, Kansas 


and the engine is still in use. 
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Welding Carbon Products 


National Round Weiding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 


























LIQUEFACTION PLANTS | 


tor the Production of 


OX YGEN—-NITROGEN 


Furnished In Any Capacity from 


70 Cubic Feet Per Hour Upwards. 


HEYLANDT SALES COMPANY 
OTTO ADAMS, General Manager 
140 South Dearborn Street, Chicago 








WELD 2ICHT BRAZE RIGHT with HOXI) 


Aluminum 
Cast Iron 
Malleable I; 
Brass 
Government 
THE FLUX FOR ALL METALS Bronze, § 
Makes shape welding easier 
Makes vertical welding easier 


No frothing, 
No blow off, 
No disagreeable fumes. 


PRICE $1.00 PER POUND 
F.O.B. STAMFORD, CONN. 
DEALERS WANTED, WRITE FOR DETAILS 


THE HOXITE COMPANY 


62 SUMMER ST., STAMFORD, COND 


WELD &¢HT BRAZE RIGHT with HOXIT) 




















QUASI-ARC SYSTEM 


Manufacturer of: 


A.C. & D. C. Welding Set: 


Dealer in Weldtrodes: 


Mild Steel 
High Carbon 


Manganese 
Cast Iron 


L*W. 110 V. WELDER Gives Machinable W eld 


H. E. STEINBOCK | 
Peekskill, New York 











vo ~, “ANTI-BORAX” 


gy “ume © Oxy-Acetylene Fluxes 
Ss@e “ are made for every metal and 
have EXCEPTIONAL merit. 


BRA/-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 











ACETYLENE WELDING SHIELDS 


Ovr No. I! Shield, especially for welders whe wear correction glasses. You » 
enjoy the comfort and freedom afforded by it. 





This shield is fitted with “ESSENTIALITE” Welding Glass—The glass you wil! like 
Price, $4.00 each, f.o.b. Chicago, I1l. ; 
Seld by all dealers in welding materiais, and manufactured by: 
CHICAGO EYE SHIELD COMPANY 
2300 Warren Ave., Chicago, IIl. 











DRILL—GRIND—POLISH 
| STRAND 
| FLEXIBLE SHAFT EQUIPMENTS 


Several Sizes 


N. A. STRAND & CO. 




















5001 N. Lincoln St. CHICAGO 
WELDING ROD 


HOLDERS dil 


Welder, | ALL STEEL WIRE BRUSHES 
vo Ge —— 4c Each, 3 for $1.08 


Write for Dealers’ Prices 
C. SORENSEN, 18 E. 16th ST., CHICAGO, ILL. 














Eye Protection 


} WE MAKE 


all styles to meet 


Goggles 
Helmets | all requirements 

Hand Shields of all safety codes 
Spectacles : 
Guaranteed Comfort-Strength-Protection Economy 


STRAUSS & BUEGELEISEN 
30 Front Street - BROOKLYN, N. Y. 





Write for catalog 

















Jacts lalk N@ J 


TWO PIECES OF HALF INCH BOILER PLATE SPOT WELDED TOGETHER 


(7) With C Copper Electrodes 


\ % USHROOMS AT TIP 














(2) With Elkonite Electrodes 


PERFECT WELDS 





Constant Hardness and Stability 
Under Red Heat 


LKONITE WELDING ELECTRODES remain hard, hold their shape 
under red heat and the high pressures and electric currents 
common to resistance welding. They maintain a constant hardness 


under the most difficult service conditions. ee 
These qualities are common to all Elkonite Welding Electrodes. 






Other characteristics of the Elkonite series may be varied to meet ELKONITE 
special conditions which present themselves in resistance welding. has made the spot 
welding of 
If you are having trouble with hard drawn copper ALUMINUM 
let our laboratory staff advise with you BRASS 
TINNED IRON 
— GALVANIZED IRON 
Yl Subsidiary of P. R. Mallo & Co. Inc. 























commercially practi- 
Weehawken, N. TF Inc. cal for the first time. 
Exclusive licensees under General Electric Co. patents dated May 26, 1925 and Sept. 1, 1925. 
Other patents pending to Elkon Works, Inc. 
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The DUALARC Welding 
Generator Has Everything 


As illustrated at the left, it can be furnished with an 
air compressor for one or two airguns, as desired; the 
gas engine has adequate power to carry both loads. 
The Dualarc Welding Generator itself has the fol 


ieee 7 





lowing 
Exclusive Features 
|. Alternating current for the Semi-Arc Process, nicke! 
ting, resistance welding, spot welding, butt welding, pipe thawing 
etc. 
2. Reversible differential field for 20 volt metallic arc and 4 














- i 
i : volt carbon arc. 
ye FO pemeege ron Tanna meas on reer ae 
_——EEE a ee 4 . . . 
3 Overloading is impossible. Beyond the generator rating t! 
voltage dies away, removing the load, returning immediately wher 
Close up Air Compressor Attached to Dualarc normal operation is resumed. 


Generator. 
4. The compound field arrangement allows the arc to be ope 


ated at great distances from the generator without affecting contro 
or efficiency in any way. With ordinary wire operation from one 
half to one mile distance from the machine, depending on the 
continuity of contact, is guaranteed. 


5. By reversing the series field increased arc pressure can be 
obtained, giving extra penetrating voltage for out door work or work 
on dirty metal. 





6. A step-up transformer can be used for lights, drills, grinders 
electric chipping hammers, etc. 


7. Ball-bearing construction and interpole field. 


The Dualarc Generator is driven by a gas engine with sufficient 
reserve power to operate an air compressor up to 10 H. P. if de- 
rired. Many gas engine sets just have engine capacity for the weld- 
ing only. 













Electric Arc Cutting & Welding Co. 


A complete Dualarc Outfit Ready for Action. 152-158 Jelliff Avenue, Newark, New Jersey 








